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Avoid “Weak Links” in your piping system: — 





When you specify wrought iron 
pipe to lick some corrosion problem, 
assure 100% protection by speci- 
fying that the pipe nipples also 
must be wrought iron. Neglect of 
this simple precaution will leave 
weak spots in your lines, and set the 
stage for maintenance headaches. 


METHOD OF SPECIFICATION 


Merely stating that the piping “‘sys- 
tem’’ is to be black or galvanized 
wrought iron is not enough; the 
use of wrought iron nipples should 
be specifically designated. This 
may be done by requiring that the 
wrought iron nipples shall be 
made of pipe conforming to the 
requirements of A.S.T.M. Specifica- 
tion A72-45, Federal Specification 
WW-P-44la, Navy Specification 
44Pllk, or any accredited propri- 
etary specification. 


WIDE RANGE OF SIZES 


Byers Wrought Iron nipples, both 
standard weight and extra strong, 
are available in a wide range of 
sizes and lengths, either black or 
galvanized. They are manufac- 
tured from new, tested, full-weight 
wrought iron pipe in accordance 
with the standards established in 
the specifications of leading tech- 
nical organizations. All nipples are 
furnished with right-hand threads 
unless otherwise specified; nipples 
with right and left-hand threads 
are also available. Nipples are 
furnished ‘‘close’’ or to length as 
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IDENTIFICATION 


The word “Byers” and the weight 
—either “Std.” or “X Stg.” are 
machine stamped around the cir- 
cumference of Byers Wrought Iron 
nipples. On close nipples, where 
it is impractical to stamp on the 
threads, a red band is used. These 
markings provide quick, positive 
identification of Byers Wrought 
Iron nipples, and help to avoid any 
danger of accidental substitution 
of non-durable nipples in the line. 





IN WELDED SYSTEMS 
USE WROUGHT IRON 
WELDING FITTINGS 


Wrought iron welding fittings 
are available in a wide range 
of types and sizes from lead- 
ing fitting manufacturers. Just 
contact your supplier. 











CORROSION COSTS YOU MORE 


Wrought iron nipples are also 
available from a number of manu- 
facturers. The identification used 
on such nipples may be learned 
by consulting the supplier. 


INHERENT 
CORROSION RESISTANCE 


The superior resistance of wrought 
iron nipples comes from the unique 
composition and structure of the 
material. Tiny threads of glass-like 
silicate slag, distributed through 
the body of high-purity iron, halt 
and “detour” corrosive attack, and 
so discourage pitting. The fibers 
also anchor the initial protective 
scale, which shields the under- | 
lying metal. 

The best guide in applying 
wrought iron is a knowledge of its | 
character and properties. The com- 
plete story is presented in the | 
booklet, “The ABC's of Wrought 
Iron’’. Ask for a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. | 
Export Division: New York, N.Y. | 








BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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~ OSBORN BRUSHES 
serve as powder puffs 


in Goodyear production line 







NDUSTRIAL powder puffs —that’s the function 
of these Osborn power driven rotary brushes at 
the Goodyear Tire & Rubber Company, Akron, O. 


As the uncured tire stock leaves the extrusion 
machines, a soapstone talc is blown on both sides 
of its “tacky” surface (note inset) to permit mate- 
rial to be stacked and handled without sticking. But 
application by blowing alone results in both spotty 
coverage and waste of soapstone. 


And that’s where Osborn Brushes take over. 
Acting as giant powder puffs, these horsehair rotary 
brushes (shown in main illustration) spread a thin, 
uniform layer of soapstone over the entire surface 














5401 Hamilton Avenue 








and remove the excess which is salvaged for later use. 


Brushes formerly used for this job had a wood 
core which was subject to splitting and warping. 
The Osborn Brush with a steel center section elim- 
inates these difficulties, permits a more uniformly 
filled surface of just the right stiffness and fullness 
to give a uniform spreading action. 


Whether it is a cleaning, finishing, roughing or 
polishing operation, the right brush properly ap- 
plied can save you time and money. Let an Osborn 
sales engineer show you how power driven brushes 
can be installed in your production line—at a profit 
For complete information, write— 


THE OSBORN MANUFACTURING COMPANY 


Cleveland, Obio 


MAINTENANCE BRUSHES 
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EDITOR 


THE INDUSTRIAL ENGINEER AS A 
FACTOR IN MANAGEMENT 


NDUSTRIAL engineering is a phase of plant opera- 

tion deserving of greater recognition. One who 
visits many plants to observe their organizations 
and methods meets men with the title “industrial 
engineer.” Or he finds that important functions are 
the responsibility of the “industrial engineering 
department.” 

He does not find that there is a rigid demarcation 
of duties for the industrial engineer or responsi- 
bilities for the industrial engineering department. 
Nor does he find that all well-operated plants rec- 
ognize by name either the title or the function. 
He does find, though, that plants which recognize 
the function by using the title for the man or 
naming the department, rather consistently show 
up in his list of well-operated plants. 

On the assumption that this showing is signifi- 
cart and that, therefore, there are plants which 
m' ‘ht profit by deliberate recognition of industrial 
e1 tineering, I should like to enumerate the details 
I iink the industrial engineer should know a great 
de ‘1 about, and describe the kind of individual I 
thiiak he should be. It is to be kept in mind, how- 
ever, that not all of the functional details men- 
tioned can be included in every plant in the as- 
signment of industrial engineering duties. 

The industrial engineer, as employed in the 
manufacturing industries, concerns himself prin- 
cipally with plant, equipment, and production 
methods. His major objectives are efficiency in 
manufacture, prevention of waste, and cost reduc- 
tion. His activities bring him into close contact 
with the functions of administration, personnel 
management, and cost control. 

In the field of production lie his greatest oppor- 
tunities. This field includes production planning 
and control;. budgeting; job evaluation; time and 
motion study; incentive payment; work simplifi- 
cation; plant layout; materials handling; quality 


control; inventory control; salvage; and mainte- 
nance control—to name some, but not all, cf its 
parts. 

Everywhere he turns, the industrial engineer 
comes into contact with matters of personnel: 
Management, labor, and government relationships; 
wage and salary administration; selection, induc- 
tion, and training of workers; supervision and its 
organizational relationships; health and safety of 
workers. rs | 

In my opinion the genuine industrial engineer is 
an enthusiast about the need for producing indus- 
try’s goods and services at the lowest possible 
costs. It will be his conviction that low costs of 
production are necessary to bring about low selling 
prices. He will be a believer in low prices as a 
means of bringing about wide use of. industry’s 
products, and therefore a means of raising stand- 
ard of living. 

He will enthusiastically subscribe to the philoso- 
phy that high wage rates have the best chance of 
existing in the plant or industry using efficient 
methods, and in which labor strives to give the 
utmost instead of taking action to limit production. 
He will subscribe to a policy of high wage rates 
when production justifies them. He will always 
stand against cutting piece rates in order to reduce 
costs at the expense of the worker. And he will 
believe it is the employer’s responsibility to see 


to the limit of his capability that the employee: 


does not suffer by reason of technological im- 
provement. 

A capable industrial engineer, motivated by the 
ideals suggested, can do much to place his plant in 
the well-operated group. : 





























YP 


PRICE 


MATERIALS 


RATIONING 


WAGE 


MANPOWER 








PHASE 1 
LIMITED DEFENSE 


Allocations by industry with 
government supervision in 
steel, tin, and a few minor 
materials 


Limited selective service 


No increase over present 
levels 


PHASE 2 
ALL-OUT DEFENSE 


First, selective price ceilings 
on key items; then blanket 
ceilings on everything 


Limited government alloca- 
tion of .basic materials; 
then detailed allocations, 
like CMP, for all basic 
materials 


First, oil and gas, automo- 
biles; then meat; then all 
important cost-of-living 
items 


Attempts to stabilize wages 
by agreement followed by 
something like the War 
Labor Board 


Expanded selective service; 
some plan to force men 
subject to the draft into 
essential jobs 


Some form of excess profits 
tax; higher income and ex- 
cise taxes; the goal would 
be to cover at least two- 
thirds of the added cost of 
defense by taxes 


McGraw-Hill Department 


AS DEFENSE EXPENDITURES INCREASE... 


PHASE 3 
TOTAL MOBILIZATION 





INDUSTRY CAN EXPECT THIS PATTERN OF CONTROLS 


TYPE OF CONTROL 


Strict price controls on all 
goods 


Complete government con- 
trol over all materials used 
in war production 


All consumer items except 
some luxuries and services 


Government determination 
of all wages and salaries 


Complete national service 
legislation 


Huge increases in all fed- 
eral taxes; and probably a 
compulsory war bond pur- 
chase plan 
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INDUSTRIAL 


MOBILIZATION 
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WHAT’S AHEAD 


FOR INDUSTRY 


IF THE COLD WAR WARMS UP 


q TODAY'S PROGRAM of limited defense is reaching its upper limit . . . 


q@ ANOTHER FIVE OR TEN BILLIONS a year for defense will cut seri- 


ously into civilian production, require reimposition of some economic 


controls... 


« ANY BIG INCREASE in defense spending would pose a dangerous threat 


of runaway inflation. Economists say the only possible protection is 


acceptance of total war controls before the breaking point is reached 





S fheatg year the United States is spending $18 billion 
on the armed forces and aid to Europe. 

Next year the price tag on these items is expected to 
read $22 billion. 

In 1950 and 1951, as the program for the 70-group 
Air Force gains momentum, and as men obtained either 
by draft or UMT (or both) have swelled the ranks 
of the Army, the bill is likely to be even bigger. 

Economists who have studied this trend are agreed 
that national defense may soon reach a critical turn- 
ing point—for industry and for the nation as a whole. 
That turning point is where mobilization moves from 
Phase I into Phase II. 

During Phase I, defense production can be piled on 
top of civilian production without serious disruptions 
and without government controls—as in 1940-41. 
Phase II mobilization would begin as soon as civilian 
production had to be cut back to make room for in- 
creased military production, but before a shooting 
war broke out. Phase III—total mobilization—would 
probably come only after a shooting war broke out. 

Obviously, the implications fcr industry in the shift 
from Phase I to Phase II would be enormous. Pro- 
duction, prices, wages—the entire economic life of the 
United States—would feel the repercussions. 

It is equally obvious, however, that no one can say 
for sure if (and when) the country will pass the mile- 
stone separating Phase I and PhaseelI. 

What is the timetable likely to be? And what, 
specifically, would be the effect on industry? 
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To get the answers, FACTORY consulted the 
economists. The article that follows is based on 
their opinions. 

Mc-Graw-Hill’s economists estimate that Phase II 
will be reached when defense expenditures top $25 
billion annually. But Charles E. Wilson, president of 
General Electric, testifying before a Senate commit- 
tee late in March, said that when the figure reaches 


$20 billion—as it is almost certain to do next year— . 


“then I think you are going to need some controls.” 

Blueprints of *the future are not available, but 
enough has already been made clear to reveal the gen- 
eral picture. The United States will certainly get more 
guns and less butter if foreign tensions multiply—if 
the cold war warms up—if the United States is forced 
down the road to large-scale, all-round preparedness. 

Strong and unpleasant medicine would be in store 
for Americans as we passed from Phase I to Phase II: 


1. Wages would rise, chiefly in defense and highly 
unionized industries. 


2. Price controls would come early, soon followed 
by rationing and direct controls over production. 


3. Manpower controls, clamped on somewhat later, 
would mark the end of the free U. S. economy as it 
exists today. 


Tough as these measures sound, the economists 
questioned by FACTORY maintain they are the lesser 
of two evils. The alternative is runaway inflation. 

CONTINUED ON NEXT PAGE 
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WHAT'S AHEAD FOR INDUSTRY IF THE COLD WAR WARMS UP... . continued 


LACK OF THE EXCESS CAPACITY WE HAD IN 1939 WILL 


as low as it can get in peacetime. Steel mills are pro- 
ducing at top speed, yet cannot meet demands. Elec- 
tric power and petroleum companies are straining 
every resource to satisfy their customers. 

In almost every line, output nudges capacity. And 
where excess capacity does exist, shortages of man- 


Probably the outstanding feature of the American 


economic machine in 1948 is the tremendous rate at 
which it is moving. The excess capacity which per- 
mitted defense to be piled on top of civilian produc- 
tion is virtually non-existent today. 

Unemployment hovers around 2 to 24% million, about 


68 FACTORY MANAGEMENT and MAINTENANCE 











$130 BILLION 


AWN 


> 
2) 
cm 
O 
wi 
—_ 
is @] 
= 6 
—d 
= § 
> 
<q 


1947 1948 - 


Based on U S. Department of Commerce Data 


BRING CONTROLS SOONER IF DEFENSE SPENDING GROWS 


power and materials forestall much increase in pro- 
duction. In short, there is no slack left. 

With these facts in mind, it becomes easy to see 
that the United States is today near the upper limits 
of Phase I mobilization. 

The amount that will be spent in 1949 is pretty 
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close to the limit of what the economy can absorb 
without need for controls in some lines. 

Let the gap widen between the United States and 
Russia (causing a substantial expansion of the exist- 
ing preparedness program) and America would quick- 
ly pass into Phase II. Obviously, there is simply no 
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WHAT'S AHEAD FOR INDUSTRY IF THE COLD WAR WARMS UP... . continued 





BEFORE WORLD WAR Ill... 


our economy had plenty of slack for 
military orders as well as for civilian 
production 


ONE-SIXTH OF LABOR FORCE WAS 
UNEMPLOYED... 


AND BASIC INDUSTRIES WERE RUNNING 
FAR BELOW CAPACITY 


é¢ 


STEEL PETROLEUM 


ee 


ELECTRICITY 





CEMENT 





The danger in that is inflation 








way to step up production of everything at once. To 
get the manpower, materials, and, in some cases, the 
plant capacity for a substantial increase in military 
production, civilian production would have to give 
way. That would mean fewer consumer goods. 

Moreover, even if the manpower shortage were to 
be solved by longer hours, drawing more people into 
the labor force—or by greater productivity—short- 
ages of steel, oil, power, would quickly nail a ceiling 
to the nation’s total production not much above where 
it is today. 

Very quickly the United States would have to face 
the problem of how to switch manpower and materials 
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CONCLUSION: Despite increase in work force and expansion of physical capacity, 
today's civilian demands are so great that industry is hard put to meet them. Which means 
any increase in defense production will have to be at the expense of the civilian supply. 





TODAY... 


our economy is operating at near ca- 
pacity, leaving little slack for military 
orders 


ONLY 4 PER CENT OF LABOR FORCE IS 
UNEMPLOYED ... 


AND BASIC INDUSTRIES ARE RUNNING 
CLOSE TO PEAK CAPACITY 


q ) t 


STEEL PETROLEUM 
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CEMENT ELECTRICITY 








from civilian to military production. Solving it would 
be one continuous headache. 


it Was Different in 1941 


Back in 1940-41, manpower, materials, and plant 
capacity were available for military needs merely by 
paying the going rate, or a little more. Workers 
switched to defense plants because they made more 
wages. And it was more profitable for companies to 
produce munitions than civilian goods. Materials of 
almost every kind and quantity could be bought. 

Civilian and military production rose together, so 
prices remained steady. It was possible to hold out 
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the double bait of more money and more goods, and 
by this means military production reached 16 per 
cent of the national output by the time war came in 
December, 1941. 

Today the situation is quite different. Dollar in- 
centives, tried now, would cause trouble in no time. 
Not because the federal government couldn’t outbid 
industry and consumers for manpower and materials. 
Of course it could. 


The Terrific Pressure on Prices 


The real catch is the inflationary chain reaction that 
would be touched off in today’s economy if the gov- 
ernment started bidding up wages and prices. If, for 
example, the government stepped out and bought 
several million tons of steel in the open market, the 
price would skyrocket. Such spending could also have 
an indirect effect, no less explosive. The government 
might have to borrow money to help foot the in- 
creased bill. This would pump more dollars into the 
U. S. economy; people would have more cash to spend. 
At the same time, there would be fewer goods on the 
market—because civilian production would be giving 
way to the rising requirements of preparedness. 

More purchasing power coupled with fewer goods 
would exert terrific pressure on prices. They would 
mount rapidly. And, if people rushed to spend their 
savings to beat the price rise, runaway inflation 
would follow. 

The unprecedented size of people’s savings today 
makes the threat of inflation very real. Savings in 
liquid assets—cash, bank deposits, government bonds 
—now stand at nearly $250 billion. Spent at one time, 
this is enough to buy almost an entire year’s pro- 
duction, a unique situation in U. S. economic history. 

So, if even a small percentage of savings were spent, 
the inflationary pressure created by a stepped-up de- 
fense program could be doubled or tripled. 

It would be simply one more way that money would 
pour into the economy to compete for a dwindling 
supply of goods. As one economist consulted by 
FACTORY put it: 

“Back in 1940 we didn’t need to worry so much 
about the inflationary danger of savings. The total 
was only about $65 billion, less than two-thirds of 
the nation’s annual production. 

“But that’s all changed. Today’s huge savings are 
potential dynamite of the most powerful sort. Unless 
inflation were checked before the public gets fright- 
ened and begins liquidating savings, runaway in- 
fiation would be upon us.” 

For all these reasons, the biggest battle in Phase 
II mobilization would be against gross inflation. 

Economists foresee no need, at least in the first 
stages, for drastic controls. However, they add, as 
military production approaches 20 per cent of the 
national output—somewhere between $40 and $50 
billion annually—more stringent action would be 
called for. 

It was this danger which Defense Secretary James 
Forrestal emphasized in his Congressional testimony 
on the 70-group Air Force. Such air power, he said, 
would require similar expansion in the Army and 
Navy, a burden he feared might be too heavy to 
carry today without risking inflation—and controls. 

Never a simple task, the control of inflation could 
be accomplished, some economists believe, through 
taxes and savings bond sales (voluntary or semi- 
compulsory, as in World War II). The objective of 


VOLUME 106, NUMBER 7 + JULY, 1948 


$ 


this scheme would be to remove a dollar by taxes or 
bonds for every dollar spent for defense, thereby 
maintaining the balance between money and goods. 

There are acknowledged loopholes in such a plan. 
For example, raising another $5 billion in taxes would 
be comparatively simple. The load would be just 
what it was in 1947. But suppose the United States 
became involved in a really sizable defense program, 
in the order of $20 to $25 billion on top of the $22 
billion to be spent next year. Admittedly, to raise 
this sum would require not only an excess profits 
tax—on which the top practical return is estimated 
at $10 billion—but also much larger bites out of in- 
dividual incomes than in World War II. 

The chance of Congress approving this kind of 
tax policy—in peacetime—is slim, indeed. But as- 
sume for the moment that such laws were passed. 
The taxes needed to stem inflation would discourage 
manufacturing and slow up the shift of workers from 
civilian to military production. The problem would 
immediately become more complex than ever. Premi- 
um wages for workers and premium profits for com- 
panies would be economic dynamite. So the only 
alternative would be direct, detailed controls over 
manpower and industry. 

That’s one answer. A more realistic one assumes 
that only a part of the expanded defense program 
is financed by taxes and bonds. The balance is bor- 
rowed. Defense billions still pour into the economy. 
The specter of runaway inflation still looms. The 
call for price and wage controls is as shrill as ever. 


Compromises Likely on Controls 


Judging from past experience, such controls would 
probably be too little and too late. Only after prices 
started upward would Congress be likely to adopt 
stabilization measures. And, even if laws placed lids 
on prices and wages as soon as inflation reared its 
head, the experience of World War II clearly shows 
that about a year elapses before the unbelievably 
complex control machinery runs with any high de- 
gree of effectiveness. 

It is a pretty safe bet that a number of experiments 
would be tried before Congress got down to brass 
tacks—measures like partial price controls, stricter 
price controls, and finally, perhaps, a compromise 
law stabilizing wages. Meanwhile, inflation would 
mushroom. 


Would such “patchwork controls” be sufficient? - 


This was the U. S. approach to the problem in World 
War II. On the whole, it worked out pretty well. 
Today, economists say no. 

The reasons: Too little slack in the economy; too 
vast a reservoir of savings compared with the quan- 
tity of goods available. 


* * * 


IN A NUTSHELL, a big defense program—on the 
order of $40 to $50 billion annually—would build up 
much broader and tighter controls than those used in 
World War II. The economists are sure of it. 

Phase II mobilization would be a time of confusion, 
uncertainty, furnfbling. In war, an overwhelming de- 
sire to cooperate greases the wheels and simplifies the 
job of regulating the economy. Phase II mobiliza- 
tion would lack this essential lubricant while still 
subjecting the nation to stringent controls. 

All of which are good reasons to hope the cold war 
stays cold. 
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FLOW INSPECTION 
CUTS REJECTS 
90 PER CENT 


Use of conveyors has made possible the inspection 


of precision parts within minutes of machining 


COMPLETE re-layout of the die- 
A sel fuel pump machine shop of 
C.A.V., Limited, Acton, England, 
has speeded production and re- 
duced direct shop cost. But more 
important, it has reduced the over- 
all percentage of scrap and rejects 
of costly precision-made parts from 
2.7 per cent to 0.3 per cent. In one 
instance, rejects are now only 6 
per cent of the former figure. 

Key to the solution is a physical 
arrangement which permits inspec- 
tion (if required) of each part after 
each machining operation without 
loss of time and without accumu- 
lation of excessive inventory. The 
layout of the new shop was de- 
signed with this objective in view. 

Two methods were proposed. The 
first was for handling larger parts, 
such as pump bodies; the second 
was for handling the numerous 
small parts. To insure that the pro- 
posed design would work smoothly, 
a three-dimensional model was 
constructed. The scale was % inch 
equals 1 foot. The model was found 
particularly useful at discussions 
among those responsible for the 
planning, for demonstrating the 
proposed flow line, and for submit- 
ting the scheme to the directors. 

The layout adopted for the line 
producing large parts is based on 
the zigzag flow line principle. Parts 
leaving the machine on which the 
first operation is carried out, are 
placed by the operator on the ad- 
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jacent inspection bench. They are 
inspected on the spot and placed 
back on the bench ready to be 
picked up by the operator of the 
machine performing the second op- 
eration. The process is repeated 
right down the line. 

Racks underneath the inspection 
bench allow a small reserve of 
parts to be stored. This supply is 
just enough to keep the line in bal- 
ance when temporary delays are 
experienced because of machine 
breakdown, operator absence, or 
the like. 

Actual flow is planned on a 5- 
min. cycle. Wherever possible, op- 
erations taking less thah 5 minutes 
are grouped to form composite op- 
erations. That is, the same oper- 
ator takes the parts from machine 
to machine to complete the group 
of operations before passing the 
parts back to the inspection bench. 
For more than 5-min. cycles, banks 
of machines are employed. When 
the most remote machine in a 
group is not within easy reach of 
the inspection bench, a gravity roll- 
er conveyor is installed to transport 
the parts. 

At those operations where it is 
necessary to clean a part before in- 
spection, the operator places it in 
one side of a pressure-jet washing 
machine adjacent to the inspection 
bench, and it is removed by the 
inspector from the other side. 

The system is designed to avoid 





Large parts 


ZIGZAG LINE is name applied to 
large parts’ machining and inspec- 
tion area. After each operation, part 


both congestion and delay. The 
work on the racks gives a quick 
visual indication of the loading of 
the machine at each operation. 
The machines for small-parts 
production are grouped in seven 
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are inspected during moves to successive operations 


is placed on inspection bench which 
runs entire length of rcom. Reserve 
to take up slack in operations bal- 


sections, each section comprising a 
row of machines along each side 
of a belt conveyor. Each machine 
is fitted with a chute, on which the 
operator places the part when the 
cperation is completed. The part 
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anced for 5-min. cycle is held in rack 
beneath bench. Following inspection, 
part is placed on bench adjacent to 


slides down the chute and onto the 
conveyor belt, and is carried di- 
rectly to the inspection pen at the 
end of the section. 

An exception is made to this pro- 
cedure in the case of work from 


next operation. This arrangement 
minimizes both distance and time for 
machine operator in obtaining material 


automatics. Here, the pieces are 
placed in special perforated trays 
to allow the coolant to drain off. 
These trays are sent down the con- 
veyor every 15 minutes. 

A continual stream of the vari- 


73 






















* 

ous parts being macnined in the 
section arrive at the inspection end 
of a conveyor. These parts are 
sorted before being passed on to 
the inspection benches. It is in- 
‘tended to install pressure-jet wash- 
ing machines and driers at the 
inspection end of each conveyor. 
Parts will pass through these ma- 
chines and be delivered in a clean 
and dry condition. It is also pro- 
posed to provide chutes to the in- 
spection benches so that as the 
parts are sorted they can be slid 
down the chutes and directed into 
trays convenient to the appropri- 
ate inspectors. These chutes, like 
those at the machines, will be fitted 
with baffles to break the fall of 
parts liable to damage. 


Special Gage Mounts 


At stations where parts with : 
number of dimensions to be checked 
are received, or where many differ 
ent kinds of parts are being ma- 
chined in the section, gages ar 
mounted on a special frame. Fre 
quent picking up and putting down 
of gages is eliminated and the in- 
spector’s hands are left free to han- 
dle the parts. 

Gages are mounted on the fram« 
in sequence of use. Groups of gage: 
to cover up to eight different di- 
mensions can be accommodated on 
each frame. Three of these frames 
fit the length of the bench so that 
the inspector can have immediately 
available the gages needed to check 
24 different parts or dimensions 
Inspectors’ chairs are fitted with 
ball-bearing casters and run on 
rails, enabling them to move their 
chairs from frame to frame with- 
cut rising. 

An improved type of gage fram: 

oft taal | has been designed of tubular con- 
eet [ae struction, with an inclined rack at 

galls a the top to take trays of work. This 
qyaiii' ‘3 saves bench space and reduces the 
quer Re movement of the inspectors’ hands. 
jaauall . Parts passing inspection are put 
abstesse: =? => into trays of a size and shape stand- 
ardized throughout the shop. The 
loaded trays are placed in racks 
running the length of the inspec- 
tion pen. Work remains on these 
racks until requisitioned for the 
next operation. As in the case of 
the zigzag lines, these racks pro- 
vide a visual indication of work 
in progress. Transport from the 
inspection rack to the next op- 

eration is by hand truck. 
This system of handling has re- 
duced the amount of transport to 
the point where only three men 


MOUNTED GAGES are in sequence to reduce movements of operator's are required to move material in a 
hands, leave them free to manipulate parts and instruments shop with over 250 machines. 


x —_— 
= 
= " , —4 


TENN 


LAYOUT of small parts machines is in seven parallel rows (portions of 
three shown in diagram). Pieces drop from machines directly onto con- 
veyors which carry them to trays in the inspection pens 
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COMPANY-UNION TIME STUDY TEAM AT OLIVER IRON & STEEL HITS A SNAG IN SETTING A STANDARD AND SUPERVISOR IS CALLED IN FOR ADVICE 


LABOR AND MANAGEMENT 





TEAM UP FOR TIME STUDIES 


Joint procedures have held disagreements on standards to only 


one during the seven years the plan has been in operation 


R. T. WALTON - INDUSTRIAL ENGINEER, OLIVERIRON & 


STEEL CORPORATION, 


ABOR and management _§ stand 
[’ shoulder to shoulder in estab- 
lishing standards and setting rates 
at Oliver. Union members are se- 
lected to team up with time 
study representatives and manage- 
ment. Four such two-men teams 
set standards and develop meth- 
ods throughout the plant. 
Methods changes since inaugu- 
ration of the program, combined 
with wage incentives and job 
training, have resulted in produc- 
tion increases up to 50 per cent. 
Workers have enjoyed a consid- 
erable increase in take-home pay. 
The increase in production is 
charged to better employee atti- 
tudes fostered by the program. 
Employees now recognize time 


study as a fair technique because 
it is practiced at Oliver to the mu- 
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PITTSBURGH 


tual satisfaction of their union and 
management. 

Union time study members are 
selected as follows: A job notice 
is posted in the plant. The union 
recommends three applicants for 
the job. From them, management 
selects the final candidate on the 
basis of education, responsibility, 
employment record, attitude, 
adaptability, ana other pertinent 
characteristics. 


Men Are Trained 


Training is done on the job and 
after hours. The former is under 
the supervision of trained time 
study men. Lectures and training 
films speed the learning process. 
After-hours training consists of se- 
lected night courses being given 
at local universities. 





the 


Management, to facilitate 
program, has extended time study 
education to all departmental forc- 
men, shop. stewards, grievance 
men, and union officials. It is in- 
tended that some portion of this 
training will be given to all levels 
of hourly employment. 

If management or the union 
balks at a standard set by a team, 
several steps may be taken: 


1. An immediate re-study of 
the job by the original team may 
be ordered. 

2. A re-study of the job by a 
second team may be ordered. 

3. Two or more teams may be re- 
quested to make separate studies. 


If studies are found to be con- 
sistent, and the operator cannot 
substantiate his claims that the 
results are wrong, a standard is 
established. Although management 
retains the prerogative of final 
decisions relative to standards, in 
seven years only one case has ad- 
vanced beyond a state of mutual 
agreement. 






















UNIVERSAL SOLVED a tough problem in community 
relations with its two-week open house. Exhibits in 


e 


: cs 


the plant emphasized products, working conditions, and 
in some instances, cost of equipment (above) 


’ 


OPEN HOUSE BOOSTS STANDING 


OLDING open house for two 

weeks has done much to dis- 
pel the three-way threat that faced 
Universal Moulded Products Cor- 
poration, Bristol, Va. Misunder- 
standings on the part of towns- 
people and employees were chiefly 
attributable to: 


1. Rumors that the company was 
about to crash. These rumors grew 
out of the fact that the company 
received from one of its suppliers 
some substandard finishing mate- 
rial that caused a major cutback 
in production. 


2: Lack of public confidence in 
the company and its integrity. 
There was some excuse for this 
lack of confidence. The plant was 
a “war baby,” whose operations and 
products had to be kept secret. 
People got the impression that the 
company did not “want the town 
to know what it was doing.” 
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3. Worry about job security and 
future on the part of the employ- 
ees. This misunderstanding was a 
natural sequence to the external 
situation already described. 


Management analyzed the situa- 
tion, and decided that the only way 
to build the confidence so neces- 
sary to successful operation was 
a combined employee relations and 
community program. To help, an 
outside public relations counsel was 
engaged. 

Beginning with general in-plant 
morale-building projects, the stage 
was then set for the first of a series 
of major projects which would 
dovetail into the long-range public 
relations program. 

The initial part of this project 
was a company open house and 
plant visiting program, which was 
recently concluded. The open 
house idea was keyed to the prem- 


ise that attitudes held by em- 
ployees and townspeople _alik« 
could only be changed if everyon: 
had a real opportunity to see what 
Universal was, what it manufac 
tured, how its employees worked, 
and under what conditions. 

Universal’s personnel manager 
was selected as general chairman 
of the open house committee. Othe: 
committees included plant tour lay 
out, invitation, reception, ticket dis 
tribution, guide selection and train 
ing, registration and information, 
decoration and maintenance. 

The week of May 17 through 
May 21 was set aside for company 
employees, their families and 
friends. Tours were scheduled daily 
from 1 until 2:30 p.m. Tuesday 
and Thursday from 7 to 9 were 
selected for evening tours for the 
convenience of those who were un- 
able to attend during the day. At 
no time was production stopped. 
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TO SEE “HOW IT’S DONE” IN THE PLANT . 
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AND TO “TALK IT OVER” IN THE CAFETERIA 











CAREFULLY PLANNED tours insured that visitors 
would see as much as possible of the plant, yet not in- 


IN COMMUNITY 


To tell employees what was go- 
ing on, two letters went to each 
worker. The first, from Universal’s 
president, T. H. McKoy, Jr., ex- 
plained the reason for the open 
house; the second, from H. W. Page, 
vice-president and general man- 
ager, extended the committee’s in- 
vitation to employees, their fam- 
ilies, and friends. 


General Public Invited 


The second week, May 24 
through May 28, was reserved for 
the general public. Leaders in civic 
affairs, government officials, clubs, 
societies and organizations, and of- 
ficials and employees of businesses 
in the surrounding area were in- 
vited. Days and times of the tours 
were the same as in the first week. 

As visitors entered the plant, at- 
tractive receptionists met them at 
the door, asked them to sign the 
guest book, and view the lobby 
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display. Guides were standing by. 
As visitors finished looking around 
the lobby, they were formed into 
groups of 15 and started on the 
tour of the plant. 

First they were shown the sam- 
ple shop, where cabinets are built 
from blueprints, and the best way 
to mass-produce them is figured 
out. Then they went through the 
jig and templet shop, machine shop, 
dry kilns, rough and finished mill, 
veneer room. Then the subassem- 
bly department and cabinet room. 
The various steps in cabinet finish- 
ing concluded the manufacturing 
process, but visitors were taken also 
through the shipping and receiving 
department, first aid room, and, 
finally, the company’s cafeteria, 
where they were invited to partake 
of light refreshments, and were 
given a special issue of “Tab,” the 
employee publication. 

Cafeteria hostesses and guides as- 


terfere with normal production, Employees took pride 
in acting as guides, and output did not suffer 


sisted the groups in the cafeteria, 
chatting with the guests as they 
were seated and made comfortable. 

The cafeteria was used also to tell 
more of Universal’s story. Big 
blow-ups featured the company’s 
championship basketball team, its 
group hospitalization and insurance 
plan, and its personnel selection 
system. 
children were shown, under the 
caption “Our Dads Work Here.” 
There was a display of a score of 
homes that Universal employees 
had built. And to bring home some 
of the economic facts, posters ex- 
plained how much in dollars and 
cents was invested in each of the 
company’s 1000 jobs, and Univer- 
sal’s share of city, state, and fed- 
eral taxes. 

At first management was worried 
that production would suffer as vis- 
itors began touring the plant— 
needlessly worried, as it turned out. 
On each day of the tours, produc- 
tion held the line, and on several 
days it exceeded figures for a com- 
parable period just three weeks 
earlier. 


77 








Pictures of employees’ 








IMPROVED HEATING 
SYSTEM SAVES COST 
IN TWO YEARS 


Simple change from low-pressure steam to a vacuum 
system also insures year-round worker comfort 





SUPERVISOR 
CHAIN 


COMER DAY WOLF ° 


CUT in the heating steam cost 
A seems incompatible with the 
virtual elimination of worker com- 
plaints of “too cold” and “too 
warm.” But these are exactly the 
dual results that were obtained, 
even in cold weather, by a recent 
change in the heating system of 
Diamond Chain Company’s plant 
at Indianapolis. 


In principle, the change involved. 


a simple conversion from the old 
low-pressure steam heating system 
to a vacuum system. In substance, 
this required merely the replace- 
ment of the condensate pump at 
the gravity return receiver by vac- 
uum pump equipment, plus a few 
other minor changes. 

The cost of the project was 
about $2500. Savings based on re- 
duced steam consumption, soon 
after making the change late in 
1946, ran as follows: January— 
$80; February—$90; March—$400; 
April — $300. These savings were 
computed on the basis of pounds 
of steam used per degree day as 
compared with previous years. 
Added steam load after April pre- 
vented further comparison, but 
similar benefits continue. The con- 
version will pay for itself in less 
than two years. 

The plant to’ be heated consists 
of a four-story building (550x60 
feet) and a one-story building 
(500x100 feet), each with a few 
small wings. Both units are of 
reinforced concrete construction 
with steel sash windows of the ven- 


COMPANY, 


OF MAINTENANCE, DIAMOND 
INC., INDIANAPOLIS 


tilating type. Most of the ceilings 
are 13 feet high. The plant has a 
total floor area of almost 200,000 
square feet. 

Most of the radiation is of the 
cast-iron wall type, hung below 
the windows, plus a few overhead 
unit heaters. The total equivalent 
direct radiation (EDR) of the en- 
tire heating system is 45,400 square 
feet. Heating steam is used even 
during the non-heating season in 
some areas to keep down harmful 
humidity and prevent rust on the 
company’s precision roller chain 
products. 

The old heating system was of 
the up-feed, two-pipe, gravity-re- 
turn type as still used in many 
other industrial plants. Since the 
layout of the piping to and from 
all radiation was not changed, it 
is the same as shown in the sche- 
matic diagram for the new system. 

Steam was supplied by the util- 
ity company at 30-lb. pressure, and 
reduced at the steam entrance by 
a pressure reducing valve (PRV) 
to 2-lb. pressure. In cold weather, 
9-lb. pressure was required. Ther- 
mostats in the center of working 
areas governed the distribution of 
steam to all radiation for each area 
by control valves in each feedline, 
operated by compressed air. 

Condensate from the radiation 
returned by gravity direct ,to a 
Jarge receiver in the basement of 
the main building. Here an auto- 
matic condensate pump emptied 
the receiver into an open-end heat 





Cost of changing the heating system was $2500. Sav- 
ings in the first four months (January through April) 
amounted to $870 — on the basis of pounds of steam 
used per degree day as compared with previous years 
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ONLY CHANGES in piping system 
required for conversion from low- 


exchanger which supplies some of 
the hot water used in the plant. 
From here the condensate flowed 
at atmospheric pressure by gravity 
through the meter and into a stor- 
age tank for supplying soft water 
to emulsify cutting and quenching 
oils. That portion not used over- 
flowed to the sewer. 

Use of low-pressure steam in the 
old system made it difficult to get 
the right temperature distribution 
over all areas. On mild days em- 
ployees working near the wall 
radiation complained of being too 
warm every time the steam went 
on? On cold days they were too 
cold after the steam was shut off. 
Radiators would cool off and re- 
main cold until the temperature 
drop* reached the thermostats in 
the middle of the room and caused 
another call for steam. Shifting 
the thermostats nearer to the out- 
side wall areas obviously would 
not have been a cure. 


But that was not the only 
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pressure steam heating system to im- 
proved, lower-cost vacuum were in 


trouble. Considerable heat was 
wasted on mild spring and fall days 
because of necessary window ven- 
tilation to get rid of excessive heat. 
Steam consumption in pounds per 
degree day often reached 5000 in 
spring and 6000 in fall as against 
3500 in mid-winter. These differ- 
ences were greater than those nor- 
mally attributable to better heat- 
ing system efficiencies in cold 
weather. 


No More Complaints 


It was to correct these two con- 
ditions, employee complaints and 
excessive use of steam, that the 


maintenance department investi- 
gated what could be done. Con- 
version to a vacuum system was 
decided upon. The old condensate 
pump in the basement was re- 
moved. In its place two motor- 
driven high-vacuum pumps were 
installed in the main return line, 
near the receiver. Also, two small 
water pumps were connected to 
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PLANT HEATING SYSTEM 
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necessary to 


basement (dotted area at 
right). There, it was 


the receiver to empty the conden- 
sate into the heat exchanger. Water 
pumps were controlled by a float 
switch in the receiver. Vacuum 
pumps were controlled by a vac- 
uum switch inserted in the return 
line and set to hold 12 to 17 inches 
Hg. of vacuum. Although only one 


_each of both sets of pumps was of 


sufficient capacity for good opera- 
tion, duplex facilities were pro- 
vided for standby reasons. 

To assure its efficient operation, 
the entire heating system was 
checked and made tight. Corroded 
pipes were replaced with wrought 
iron pipe, and a few uncovered 
portions were heat insulated. All 
thermostatic traps were cleaned 
and then “steam-tested” by con- 
necting them to a low-pressure 
steam outlet, to make sure they 
did not blow steam. This test is to 


_ ke repeated annually. 


After one year’s operation the 
converted vacuum system proved 
its purpose. In below-zero outdoor 





Diamond Chain Company, In« 


———— 





ee es 


revamp piping at moderate cost 
to accommodate new equipment 


temperatures the system maintains 
a vacuum of 12 to 14 inches at the 
vacuum pump. 

Steam pressure at the PRV is 1 
to 3 pounds. In milder weather 
(above 10 deg. F.) the system holds 
17 inches vacuum at the pump and 
about 8 inches vacuum at the PRV. 
In other words, it then operates 
throughout as a sub-atmospheric 
system. In this case, the weight 
arm on the PRV is reversed to 
keep excess steam from entering 
the system. Regulation of the 
PRV is now an important factor 
in control of plant temperature. 

Because the steam temperatures 
are now kept lower, closer control 
is obtained. In the cold weather, 
radiators are not as hot, but re- 
main on longer, hence a more even 
heat is obtained. In mild weather, 
radiators do not overheat, and less 
heat is wasted. As a result, there 
are practically no complaints of 
discomfort from workers in any 
part of the plant at any time. 











PRE-CLEANER 
REPLACES PLATE OXIDER 


1.Degrease 5. Cold rinse REPLACES 

2 Cold rinse 4. Hot rinse 1. Oxidize 3. Anneal 
3.Acid dip 7.Dry 2. Cool 4. Quench 
4. Acid dip 


SPOT FACE 


DRY REPLACES 


‘ NO CHANGE Y. Face first side 
2. Face second side 


SCHEMATIC FLOW CHART shows the eleven processes rectifier cells. Also shown are the operations (with addi- 
currently required in the production of copper oxide tional handlings) that have been replaced by the new 


AUTOMATIC PROCESSING REDUCES 


a hex HIRTY-FOUR separate manual 

handlings have been reduced ti 
eleven through the use of auto 
I. R. SMITH * MANAGER, RECTIFIER ENGINEERING, WESTINGHOUSE Matic machines and modern mate- 


ELECTRIC CORPORATION, BUFFALO rials hanging facilities in the pro- 
duction of copper-oxide rectifie 


WILLIAM CROSS * FOREMAN, RECTIFIER MANUFACTURING, and 
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oxidizer, etcher, and plater. The two-level construction has proved paratory to loading in oxidizer 


COMPLETELY AUTOMATIC operation of pre-cleaner is typical of & STRINGING PLATES pre- 
to be a great space saver. Chain conveyors carry plates up and down for 4-in-1 operation 
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NICKEL PLATER 
REPLACES 


1. Distilled water 4. Nickel plate 
rinse 5. Hot rinse 

2. Reduce 6. Dry 

3. Cold rinse 


ACID ETCHER 
REPLACES 


: j.Hot acid dip 4. Cold rinse 
 2,Cold rinse 5. Hot rinse 


3,Concentrated 6. Dry 
acid dip 


TAPE 
REPLACES 


1. Mask first edge 
2. Mask second edge 
3. Mask third edge 


BURNISH 
REPLACES 


1. Burnish first side 
2. Burnish second side 


MASK 
HOLE 


NO CHANGE 


DE-MASK 


NO CHANGE 


reduction in scrap, higher and more uniform quality 


automatic processing equipment and improvements in 
of the finished cells. Productivity, too, has increased 


production techniques, Other benefits include 50 per cent 


34 MANUAL HANDLINGS TO 11 





cells at the Buffalo plant of West- 
inghouse Electric Corporation. This 
change has resulted in increased 
production, and a more uniform 
and higher quality product. 

The steps in the manual process 


are compared to the steps in the 
mechanized process in the diagram 
above. The numbered manual steps 
are the ones that are performed 
automatically by the mechanized 
facilities after loading. The de- 


greasing, oxidizing, etching and 
plating machines alone have elimi- 
nated nineteen hand operations. 
Taping cells by machine has re- 
placed three hand jobs; a machine 
now burnishes both sides at once. 


les of how savings were made 


INTERIOR OF OXIDIZER shows the special racks which carry 
plates through entire cycle. Operation of cam arm is similar to that 
of the pre-cleaner in diagram on facing page 
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SPECIAL FIXTURES make it 
possible to stack plates rapidly 
before etching 


CONTINUED ON NEXT PAGE 











The automatic processing diagrammed and pictured 
on the two preceding pages is described below 


Punched plates are brought from 
nearby storage to the pre-cleaner 
on a gravity conveyor. From this 
point on the plates move from 
machine to machine via special 
work handling equipment. Once 
strung on rods and hung on the 
load bar in the machine, the plates 
move through it as illustrated by 
the pre-cleaner shown schemati- 
cally in Figure 1. 

The load bar is picked up by 
two rotating arms, one at each 
end, and lowered into the degreas- 
ing tank. A second pair of rotating 
arms then transfers the load bar 
from the first tank to the second 
tank. This is repeated four times; 
then a chain conveyor lifts the car- 
rier bar to the upper tier where 
the process of being transferred 
from tank to tank is repeated. The 
two-tier arrangement of tanks is 
used to save floor space. At the 
last tank in the upper tier, the 
load bar is picked up by a second 
chain conveyor and carried down 
to the original starting position. 
It is unloaded and then reloaded 
for another cycle. 


Automatic Operation 


Figure 2 shows the stringing 
operation of spacing cleaned blanks 
on notched rods preparatory to 
loading in the automatic oxidizing 
furnace. The strings of cleaned 
blanks are in the loaded position. 

The oxidizer, etcher, and plater 
(like the pre-cleaner) perform 


several additional operations with- 
out further manual effort. Figure 
3 is an interior view of the oxi- 
dizer. It shows the plates at an 
in-between point in a sequencing 
move in the oxidizing cycle. A 
load of cleaned blanks can be seen 
at the top rear of the oxidizer after 
having been moved from the load- 
ing position. A load of oxidized 
plates (directly below the cleaned 
blanks) is in the cooling position 
just prior to being lowered into 
the annealing furnaces (partly ob- 
scured by a counter weight on the 
cam arm). Following annealing, 
the plates are transferred to the 
quench tank, and then returned 
to the loading position, where they 
are manually transferred to the air 
drying chamber. 

Figure 4 shows another stringing 
operation, this one preparatory to 
acid etching. The special fixtures 
facilitate rapid stacking of plates 
for stringing on stainless steel rods. 
The notched out area in each di- 
vider holds a spacer washer that 
assures separation during etching. 

The “smaller” operations, too, 
have been simplified in many cases. 
Spot-facing was formerly done one 
side at a time. In the new process, 
with a special knurled tool, both 
sides of the plate cell are spot- 
faced simultaneously. 

Similarly a single machine now 
tapes three edges of each cell blank 
preparatory to hole masking and 
nickel plating. That means one 





SIMULTANEOUS TAPING of three edges of the plates is typical of manner 
in which “small” operations have been combined and mechanized 


operation and one handling inste 
of three. The final operation 
burnishing. The nickel - plated 
blanks are simply stacked into t! 
feeding hopper. This hopper au- 
tomatically feeds them into th: 
machine, which burnishes both 
sides without further handling 
The polished plates are stacked on 
special castered pallets for move- 
ment to the storage area. 

Tanks used in the cleaning, etch 
ing, and plating machines are of 
high strength plate glass. Glass 
was selected because of its trans- 
parency, ease of cleaning, and 
elimination of electrolytic troubles 
where d.c. power is used. 

All solutions, including acids, are 
handled by pumps or by gravity. 
Controls are located to give the 
operator maximum protection dur- 
ing solution changes. Tanks con- 
taining solutions that give off toxic 
fumes are vented and provided 
with exhaust fans. Fresh air, 
cleaned by an electrostatic dust 
precipitator, enters the processing 
room at a rate that equals a com- 
plete change every three minutes. 

Metal parts subject to dripping 
are of stainless steel, or otherwise 
protected with acid-proof tape 


Controls Are Automatic, Too 


All controls for time and tem- 
perature are fully automatic. Oper- 
ating cycles are set up as estab- 
lished, and from then on remain 
unchanged. The operator is pro- 
vided with an emergency stop 
button, but beyond this can exer- 
cise no control over the cycle. 

Furnace temperatures are con- 
trolled by pyrometers of platinum, 
platinum-rhodium couples. Heated 
baths are also automatically con- 
trolled. The pH of the plating bath 
is maintained constant by auto- 
matic control. 

Safety features include limit 
switches to prevent over-run of 
load bars or cam. arms, overload 
protection in all motor drive units, 
shear pins in critical spots, and 
emergency stop buttons. 

Results after a year’s operation 
are outstanding. The improvement 
in quality, is such that the percent- 
age of scrap has been cut in half. 
The average quality is higher and 
the maximum and minimum lim- 
its in forward and reverse resist- 
ance have been greatly reduced. 
Defects, when they do occur, are 
readily traceable. Production is up 
because rejects have been re- 
duced, and automatic cycling has 
increased worker output. 
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INDIRECT LABOR COSTS REDUCED 
WITH CONTROL SHEET 





CARL E. FLECK *- SUPERVISOR, 


WILLSON PRODUCTS, 


o simple method existed for de- 

termining breakdown of di- 
rect and indirect labor costs at 
Willson Products, until a weekly 
analysis of labor was developed by 
the standards department. 

Already operating successfully in 
six production departments now on 
incentive, the analysis is to be ap- 
plied to eight more departments 
shortly. It is prepared on a single 
sheet of paper and duplicated for 
distribution to the president, vice- 
president, treasurer, cost account- 
ant, secretary, personnel manager, 
production planning department, 
departmental supervisors, and the 
consulting engineers. 

Those in the executive branch 
of the business study it to deter- 
mine how employees are produc- 
ing, coverage by incentive in each 
department, and dispersion of indi- 
rect labor costs. 

Departmental supervisors, upon 
receipt of the analysis, act to re- 
duce indirect labor costs in their 
departments. They work closely 
with the standards department to 
increase incentive coverage. When 
production runs high, they watch 
for quality as well as quantity. 

Copies are sent the industrial en- 
gineers who inaugurated the plan. 
They check its progress and occa- 
sionally recommend adjustments. 


Standards Are Checked 


The standards department stud- 
ies the analysis, develops new 
standards, based in part upon this 
analysis, and then constantly checks 
the standards. Indirect labor costs 
are studied for possible inclusion 
under the incentive plan. Con- 
sistency of performance cf any de- 
partment is checked by comparison 
with several previous analyses for 
that department. Costs that are 
out of line must be substantiated by 
the supervisors whose departments 
are concerned. 

Corrective measures of a personal 
nature are taken up with workers 
involved by their foremen and the 
personnel manager. Broader prob- 
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STANDARDS DEPARTMENT 
INC., READING, PA. 


lems are settled by the standards 
department or the _ executive 
branch. For instance, if “rework— 
departmental” shows an _ excess 
number of hours, the cause of re- 
work is corrected at its source. 
This procedure saves material from 
spoilage and makes minor repair 
by the operator unnecessary. When 
it was observed that excessive time 
Was spent on inventory, a new in- 
ventory procedure was developed 
which contained a greater degree 
of accuracy and required less time 
than formerly. 


The weekly analysis of labor is 
divided into three parts—direct 
labor; indirect labor; and percent- 
ages of efficiency, coverage, and in- 
direct labor. Each subject under 
these subdivisions carries totals ac-~ 
cumulated for the year, as well as 
the weekly total. 

Direct and indirect labor divi- 
sions are broken down as shown 
in the illustration. 

Through use of this plan, super- 
visors and executives have been 
able to follow the progress and 
study the performance of all de- 
partments on incentive. Like a 
mirror, when properly used, it re- 
flects the operating health or mal- 
functioning of a department. 

















WILLSON PRODUCTS, INC. WEEKLY ANALYSIS OF LABOR 
DEPARTMENT IV WEEK ENDING 5/29/48 
Type of Labor Accumulated Weekly 
and Distribution To Date Total 
DIRECT LABOR 
ree 2756.7 68.5 
Hours on day work ................. 321.2 6.6 
Po EE ere eee 3077 .9 75.1 
Earned hours produced ............. 3372.7 82.4 
Earned hours and day work hours... .. 3693.9 89.0 
INDIRECT LABOR 
RR? Re 627.0 25.0 
EF 670 -c ic cick asc vce ¥ekn 153.3 5.0 
ga a re ae 1.4 otis 
a Sie bain asia 0 0s co ec -<- eben 
5 Equipment breakdown ........... --- o== 
ee Ec sk, aw 3 era we --- win 
Pie Ss owen ve 0 oy been ties 58.7 1.8 
IEEE. a. «6 0° Wika e's Seabee ae --- --- 
ee ia ssn we as x betes eee --- --- 
10 Materials handling ............. 529.1 8.1 
DE NS £66 vba 6 006-0 6 60 pw Rees 47.4 --- 
12 Rework—departmental .......... ap! --- 
Tiga a cab ss ces banveed --- --- 
14 Repair—adjust equipment ....... 9.1 --- 
Fe I IN ons e's cud anne 2.0 --- 
16 Rework—outside ............... --- --- 
17 Repair work—outside ........... --- --- 
TOTAL INDIRECT HOURS ........ 1433.1 39.9 
PERCENTAGES 
es sis sia 6 oo WE 122.3% 120.3% 
I aio 65.55 & dw x oaks oho eed 89 .6% 91.2% 
IE oes 6c eon toc eeeeoe 38.8% 44.8% 


WEEKLY ANALYSIS OF LABOR is prepared for each department. Key 
executives get copies. Analysis reflects labor costs and efficiency 
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ACCIDENT FREQUENCY TAKES A LICKING J 
WHEN SAFETY ACTIVITIES RISE 
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supervisors to get busy on safety responsibilities 





E. C. HINCKLEY and G. E. STOLBERG - 


INDUSTRIAL RELATIONS DEPARTMENT, CO- 


LUMBIA STEEL COMPANY, (U. S. STEEL CORP. SUBSIDIARY), PITTSBURG, CALIF. 


ROGRESS-TYPE safety charts have 

become a vital part of Colum- 
bia Steel’s accident prevention 
program. These charts compare 
the well-known accident frequency 
rate of the plant with a newly 
formulated “safety activity” rate. 
Thereby unfavorable trends in ac- 
cident frequency are being fore- 
cast and avoided. 

Presentation and discussion of 
the charts occupy a prominent 
spot on the agenda of the monthly 
general safety committee meeting, 
as well as meetings of individual 
departments. By their use the gen- 
eral plant superintendent is kept 
visibly aware of what his staff is 
contributing, or failing to con- 
tribute, to accident prevention. 
Departmental superintendents are 
using the same facts and figures in 
their safety relations with their 
supervisors. 

Here is the result of this vis- 
ual method of emphasis: The acci- 
dent frequency rate has dropped 
from 4.34 in 1946 to 2.08 in 1947. 

Achievement of this low fre- 
quency rate came from the recog- 
nition that accident frequency can 
best be controlled through accept- 
ance by each supervisor of the 
responsibility for the safety of his 
crew. Also, that this responsibility 
can be discharged only through a 
continuous program of supervi- 
sory safety instruction and safety 
activity. 

As a spur to such essential su- 
pervisory action, an_ accident 
analysis of a familiar pattern was 








WHEN SAFETY ACTIVITY RISES, 
accident frequency dips. This chart, 
for bulletin board display, proves the 
point. Individual departments show 
even more marked contrast. “For- 
mula” is shown below chart 
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developed, listing departmentally 
all supervisors and their accident 
experience. It showed monthly and 
cumulative reports of safety rec- 
ommendations, unsafe practices 
and conditions submitted, and 
safety meetings held. All recom- 
mendations coming from a fore- 
man’s crew were credited to him, 
and interpreted as an index to his 
leadership ability and the morale 
of his crew. 

The use of such data was help- 
ful in profiting from the mistakes 
of the past. But wouldn’t it be 
better not to make these mistakes 
at all? The trick would be, there- 
fore, to call the accident shots be- 
fore they occurred. For this pur- 
pose the “safety activity” rate was 
developed. 


Basis of Formula 


Here, briefly, is the basis of de- 
velopment. There has long been 
the belief of a relationship be- 
tween safety activities and the ac- 
cident frequency rate. It was felt 
that by a correct method of presen- 
tation a consistent correlation could 
be shown between the two that 
could be used to promote mass 
activity against accident hazards. 

What was now needed was a 
consistent numerical index by 
which safety activity could be 
measured and compared with ac- 
cident frequency. The accident 
analysis records already in use 
contained all the objective activi- 
ties of each supervisor and depart- 
ment for preceding years. Using 
this information as the basis of a 
study, experimental computations 
led to derivation of the formula 
shown on the facing page. 

The parallel of this safety ac- 
tivity formula to that for accident 
frequency is evident, The factor 


SAFETY ACTIVITY CHART KEEPS 
ACCIDENTS DOWN 


qVisual comparison of safety activities with accident frequency in plant warns 


q: new “‘formula”’ for safety activity looks tricky, but gets the desired results 


-of 5 million was found to yield an 


activity rate reasonably within the 
same scale as frequency. The other 
factor of average number of em- 
ployees was found desirable to 
temper the ill effects of extensive 
overtime work as commonly prac- 
ticed during three previous war 
years involved in the study. 


Rate Matches Activity 


A significant fact became appar- 
ent when the departmental safety 
activity rates were plotted against 
accident frequency rates. In al- 
most every instance the degree of 
safety activity was definitely re- 
flected in the frequency rate. 

The validity of the new empiri- 
cal formula was strengthened by 
other observations. Usually the 
department with the highest safety 
activity rate showed the lowest 
accident frequency. Departments 
recording high frequency rates 
were identified as the units which 
had failed to maintain a normal 
or acceptable accident prevention 
program. 

Experience has shown that in 
applying the formula on a multi- 
ple-department plant basis, an- 
other factor, the number of 
departments, must be included in 
the numerator of the formula. This 
adjustment served to correlate the 
plant curve with the departmental 
curves, and brought it slightly 
above them. Also, the corrective 
influence of the average number 
of employees in the denominator 
might be eliminated in other 
plants. 

The reaction to the exhibit of 
the progress-type safety charts at 
Pittsburg has been enlightening 
and constructive. Beforehand, the 
principal “needle” to better rec- 
ords was a comparison of accident 
frequency rates of different peri- 
ods. Now the urge is to maintain 
a consistent, high safety activity 
rate because the graphs warn “if 
you don’t, you better watch out!” 
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PALLETS ARE TIERED against the wall adjacent to Accumulated at unloading points in the plant, pallets are 
the railroad siding, ready for use as shipments arrive. returned to stacks by trucks coming back for new loads 
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INCOMING MERCHANDISE is palletized directly. As to new position so that chairs are handled once. Siding 
more space becomes available inside boxcar, truck moves arrangement gives truck room to maneuver 


PLANNED WAREHOUSE HANDLING 


Fork truck handling of palletized loads in a specially Hvis three times the volume 
with a saving of 30 per cent in 
designed warehouse has clipped 25 per cent from costs direct labor hours. That is just 
what is being done with a pallet 
handling program in Goldblatt 
WILLIAM S$. WHEELER > FIELD EDITOR, FACTORY, CHICAGO Bros. new warehouse, Chicago. 
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STORAGE RACKS in warehouse are movable. Top 
section is used for palletized loads, Below is area with 
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7-ft. clearance, used for storing items that do not lend 
themselves to pallet handling. No space is wasted 


CURTAILS COST AND SAVES SPACE 


Merchandise is palletized at the 
receiving dock. Then it is moved 
to the storage areas by fork trucks. 
In general an article does not leave 
its pallet until it is finally shipped 
to the customer. 
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Handling costs on major articles, 
such as refrigerators, bedding, and 
other heavy furniture and appli- 
ances, are down better than 50 per 
cent. Over-all warehouse handling 
costs have been reduced approxi- 


mately 25 per cent. Utilization of 
the cubic area storage dimension 
has been increased better than 20 
per cent. 

The new building is a two-story 
structure with a basement. It has 
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Planned warehouse handling of palletized loads saves 
both money and space for Goldblatt Bros., Chicago 


OUTGOING MERCHANDISE is picked up from storage and trucked to 
shipping dock, from which 60 vans can be loaded simultaneously 


a total of 360,000 square feet of 
floor space. 

Walls are faced with brick. Light 
enters through glass bricks; this 
prevents the infiltration of sun rays 
that might cause fading and de- 
terioration of goods in storage. 


Air Constantly Changed 


The ventilation system provides 
constant movement of fresh air 
throughout the building, thus con- 
trolling mildew that might result 
from high humidity. The heating 
system is thermostatically con- 
trolled in each area, assuring cor- 
rect temperature at all times for 
storage of each particular type of 
merchandise. 

A train shed, which permits the 


loading and unloading of twelve 
cars at a time, eliminates the risk 
of merchandise being exposed to 
the elements. Another dock, in the 
same area, permits the unloading 
of 25 trailer trucks at a time. 

At the shipping end of the build- 
ing, a dock is provided for simul- 
taneous loading of 60 trucks. 

All incoming merchandise is un- 
loaded in the receiving area and 
placed directly on various types of 
pallets, according to its require- 
ments. 

Fork trucks pick up the palletized 
loads and move them to the storage 
area. Full use is made of the cubic 
area storage dimension by stacking 
materials to ceiling height—10 feet 
in basement, 16 feet elsewhere. A 


2-ft. clearance is allowed between 
the topmost pallet load and the cei|- 
ing to comply with the city of Chi- 
cago fire code. 

Storage racks within the ware- 
house are movable. They are in two 
sections: A 7-ft. lower section, and 
an 11-ft. upper section on which the 
pallets are stored. The bottom area 
of these racks is used for misce]- 
laneous merchandise which does 
not lend itself to palletizing, or 
which must be more readily acces- 
sible. Davenports, pictures, and 
mirrors are examples of such items. 

Each article, as it is placed in 
storage, is tagged. This tag then be- 
comes the basis for a card index 
system for locating materials when 
ordered out of the warehouse. 
Areas within the warehouse are 
identified by bays. Numbers are 
used for the north and south direc- 
tion and alphabetic identification is 
used for the east and west direction. 
In other words, a symbol such as 
“C12” would mean the merchandise 
would be located the third 
from the north and the twelfth bay 
from the east. The location cards 
are filed in the control office by 
types of merchandise. 


Day 


Removed on Wheels 

When any particular item is to 
be removed from storage on cus- 
tomer order, it is picked up by 
truck or “pallets on wheels” and 
moved to the refinishing area. Here, 
special inspectors check it going 
out for scratches and other damage 
which might have occurred while in 
storage. From this point, most 
articles—still on their pallets—are 
moved to the shipping dock. 

At the shipping dock, sectional 
racks are provided for placement 
of goods awaiting shipment. Spe- 
cial sections are provided for bed- 
ding, mirrors, davenports, and other 
miscellaneous merchandise. 

Unit loads are planned in advance 
for the loading of each truck. The 
cubic measurement of each article 
is determined in relation to the 
truck capacity, and the loads are 
scheduled so that no truck goes 
out with less than a full load. 

The over-all results from this 
integrated handling program in a 
modern warehouse layout include 
savings in time, space, worker ef- 
fort, and money. Working condi- 
tions in the warehouse, shops, and 
delivery departments have im- 
proved. Customer good will has 
increased because merchandise is 
being delivered in better condition 
—and there are half as many re- 
turns as formerly. 
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The three-step program described in these pages is simple to follow and will 


pay big dividends to the user by ... 


e providing the same or better maintenance at lower total cost to the 


company 


e permitting work to be scheduled for off-peak periods 


e reducing the number of unavoidable breakdowns, and cutting the 


idle time resulting from the breakdowns that do oceur 


e promoting greater worker safety 


e giving supervisors more time to supervise 


« stabilizing the maintenance force, both in numbers and in morale 


OW TO BUDGET plant maintenance ranks as 
f one of the big operating questions today 
when management realizes the important re- 
lationship between total maintenance cost and 
total product cost. The problem is emphasized 
in any plant where the maintenance function 
has been a “grew-like-Topsy” development, 


and where management’s attitude toward 
maintenance, both cost-wise and effectiveness- 
wise, has always been one of disinterest and 
uncertainty. 
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The answer is not found in the application 
to maintenance work of ordinary production 
cost and control procedures. Unfortunately, 
the variables in maintenance work preclude 
the same degree of measurement and control 
enjoyed in direct labor operations. Other 
techniques must be used. Their principles, 
simple in application, are described in the fol- 
lowing text. They constitute a program to 
establish maintenance control where little or 
none existed before. This program will reduce 








BASIC REASONS 
FOR MAINTENANCE 


USUAL MEANS OF 
ACCOMPLISHMENT 





Periodic repair or renewal of slowly 
deteriorating elements 


Regrinding tools, 
or lubrication of 
equipment 


Periodic job scheduled by operating 
or maintenance department 





Checking the need for such renewal 


Checking wall. of 
metal tank hold- 
ing corrosives 


Preventive inspection scheduled by 
maintenance department 





As a result of preventive inspection, 
repair or renewal of element before 
it fails 


Mending conveyor 
belt 


Job done by maintenance depart- 
ment on standing shop order 





Checking the need for renewal of 
an element deteriorating at a rapid 
rate for some unforeseen reason, but 
ordinarily renewed on a periodic 
basis, and dangerous if it fails com- 
pletely 


Checking bearings 
on steam engine 
for main power 
drive 


Preventive inspection scheduled by 
maintenance department. Sometimes 
done by machine operator, or by 
safety signaling device 





Renewal of element after it has 
failed, because its failure is unpre- 
dictable and deterioration is rapid 
once it sets in 


Replacement of a 
blown fuse 


Job done at request of operation 
department by maintenance depart- 
ment 





Renewal of element after it has 
failed, because replacement is so 
easy that, although it could be an- 
ticipated, it does not pay to inspect 
it periodically for deterioration, or 


Replacement of a 
light bulb 


Job done by maintenance depart- 
ment at request of operating depart- 
ment. Often by standby maintenance 
man 











renew it on regular schedule 


maintenance cost with no increase 
in product cost. Or it will call for 
extra maintenance hours that will 
be more than offset by lower prod- 
uct costs, and perhaps better qual- 
ity. As such, it merits attention. 

Even where maintenance controls 
already exist, a question as to their 
adequacy might be profitable. In 
many types of manufacture, main- 
tenance expense may mount to 30, 
50, and even 100 per cent of direct 
production cost. It is here that-the 
greatest savings can be made by 
good maintenance control, dollar- 
wise. For instance, one of the ma- 
jor reasons for possible savings in 
the maintenance department is its 
wide scope of activities. As a rule, 
plant and equipment maintenance 
has come to be only one of its 
many functions. 


The smaller the plant the more 
often this is true. In the process 
industries, for example, the mainte- 
nance engineer may report to a 
chief engineer who also handles 
new construction, rearrangement, 
and design and process engineering. 
The maintenance engineer may su- 
pervise the tool department. Func- 
tions such as custodial service and 
fire and plant protection are cus- 
tomarily thrown under the man 
who handles maintenance. More- 
over, machinists and toolmakers 
will work on new machinery instal- 
lations and new tools, as well as 
repairs. Yet much of the time all 
the cost of. these activities is 
charge to one catch-all account 
called “Plant Maintenance.” 

Sometimes the control of mainte- 
nance expenditures is considered 


satisfactory because there are many 
segregated expense accounts in- 
stead of a few catch-all accounts. 
But is the cost of some of the work 
handled by the maintenance depart- 
ment budgeted tightly, while other 
functions are allowed complete 
freedom of action cost-wise? If so, 
expense charges have a way of 
passing over contro!tled accounts 
and finding a resting place in un- 
controlled accounts. And when both 
kinds of accounts are handled by 
one supervisor, there is a tendency 
to tuck away surplus expense in 
hiding places where top manage- 
ment either does not look for it or 
cannot locate it. Obviously, better 
control is needed. 

But control itself is only one— 
although certainly the most impor- 
tant one—of three suggested pro- 
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cedures for securing an up-to-date 
and efficient maintenance organiza- 
tion. These procedures. really 
amount to three steps that, taken 
in sequence, make it possible for 
management to examine and ap- 
praise its maintenance and related 
work critically and continually: 


Step 1. Establish the optimum 
amount of service to be rendered 
by maintenance that will result in 
the minimum total product cost. 
In other words, perhaps by doing 
50 per cent more maintenance work, 
total product cost could be appre- 
ciably reduced through savings in 
“direct” material and labor. We all 
know plants that “save money” by 
retaining obsolete machinery. Some, 
moreover, do not even maintain 
this machinery in good condition, 
thus saving in maintenance, but 
increasing total product cost. The 
determination of what goes into 
preventive maintenance schedules 
is a part of this first procedure. 


Step 2. Reduce the cost of main- 
tenance service, by improving main- 
tenance methods and allocation of 
men and materials. In this way 
the predetermined optimum amount 


of service (Step 1) is accomplished 
for less money. 


Step 3. Control the cost of main- 
tenance service rendered, by setting 
up management tools that will keep 
expenditures within established 
limits. This means that once the 
quantity of service (Step 1) and 
the cost (Step 2) are determined, 
they are frozen into budget form 
for control purposes. Any change 
authorized in quantity or cost of 
service would be reflected in a 
change in the budget—presumably 
downwards. 


Other Basic Preparations 

Suppose, then, that it has been de- 
cided to go ahead on the three steps 
outlined above. The rest of this 
article will outline the work in- 
volved in each successive step. This 
work will be aided considerably by 
the existence of as many as possi- 
ble of the following desirable at- 
tending conditions: 


1.—Backing of top management. 


2. Proper organization of main- 
tenance personnel. For example, 
in a certain plant combining foun- 
dry, machine shop, pipe fabrication, 
and warehouse operations, the head 


of maintenance reported to the ma- 
chine shop superintendent. The 
correction consisted of his appoint- 
ment as a superintendent, reporting 
direct to the plant manager. 


3. Familiarity with control 
mechanisms already existent in 
companion programs, such as: 


Production control. The tech- 
nique of dispatching orders from 
a central control point can be bor- 
rowed from production control for 
application to maintenance work. If 
the plant is accustomed to dispatch- 
ing in its production work, it is 
easy to apply it in the maintenance 
department as well. 


Budgetary coutrol. If supervisors 
are acustomed to controlling any 
of their expenditures by the use 
of variable budgets, they readily 
take to the control of maintenance 
expense by the same means. 


Cost reduction program. The 
completion of the second major 
step (the reduction of the cost of 
maintenance service rendered) is 
a long-range program whose con- 
tinued operation depends partially 
upon an over-all organized cost re- 
duction program in the plant. 


STEP 1. Establish the optimum amount of service to be rendered by mainte- 


nance that will result in 


SSUMING some or all of these 
A conditions are present, the 
work involved in the three major 
steps can be started. 

In beginning Step 1, the optimum 
amount of service to be rendered by 
maintenance for the minimum total 
product cost would be determined 
by first asking a few questions: 

Has the need for maintenance 
“backed up” in the preceding years, 
so that abnormal expenditures will 
be required to catch up? 

Does the maintenance organiza- 
tion, by and large, do all the 
maintenance work, leaving to 
manufacturing only such work as 
should logically be done by it? 

What items of plant and equip- 
ment can justify preventive in- 
spections, periodical overhauls, or 
changes? 

What items of plant and equip- 
ment can best be maintained mere- 
ly by non-scheduled requisitions 
from operating supervisors? 

What work can be pre-planned 
and held for fill-in jobs? 

Would a record of maintenance 
costs on individual items of equip- 
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ment be justified, to reveal un- 
scheduled work that should be 
scheduled? 


Guides to Objectives 

To answer most of these ques- 
tions requires a study of all plant 
buildings, services, and equipment, 
item by item, to determine the nec- 
essary maintenance work on each 
item. In making this study, two 
helpful guides can be used to clarify 
the objectives. One of these is a 
tabulation of the six basic reasons 
for spending maintenance labor and 
material. (See table on facing page). 


Four Types of Maintenance 

The other guide is an analysis 
and description of the various kinds 
of maintenance work appearing un- 
der “Usual Means of Accomplish- 
ment” in the table. This work falls 
into four classes. 


1. Periodic repair or service jobs. 
Done by maintenance men working 
on a schedule, who follow a set of 
instructions. The work sometimes 
requires a production shutdown un- 
less done outside of normal work- 


the minimum total product cost 


ing hours, which is possible in this 
kind of maintenance work. More- 
over, the equipment may have to 
be removed. Lubrication is a com- 
mon illustration. Most oilers com- 
bine preventive inspection and 
periodic maintenance. Another il- 
lustration is custodial or house- 
keeping work. 


2. Preventive inspections. Made 
by maintenance men who do. not 
do any actual repair work, but only 
inspect equipment on the spot for 
need for repair, usually without in- 
terfering with production. They 
work on a schedule, checking ac- 
cording to a set of instructions or 
check-sheets, keep a written record, 
make reports, and usually cover 
one type of equipment at a time. 
Their trips are dispatched by the 
maintenance department periodi- 
cally. Their reports may initiate 
repair orders. An illustration of 
this work is the periodic testing of 
equipment such as sprinkler sys- 
tems or bypass process lines. 


3. Repair jobs initiated by pre- 
ventive inspection. Done by mainte- 


91 











nance men. Because the impending 
failure has not actually happened, 
the job can be scheduled so that it 
does not interfere with production. 
Such jobs are usually cleared first 
with the operating supervisor. 


4. Repair job after element has 
failed. Emergency jobs that should 
be held to a minimum by preven- 
tive inspections. They may be con- 
fined largely to superficial repairs. 


Using these guides, the study of 
all plant buildings, services, and 
equipment for maintenance re- 
quirements would be made by: 


1. Discussing the proposed study 
with top management and operat- 
ing and maintenance supervision. 


2. Developing equipment records 
that will give an inventory of all 


machines and auxiliary equipment. 


3. Determining vital equipment 
and studying it first. Equipment is 
“vital” if its failure directly or indi- 
rectly interrupts or delays produc- 
tion. This condition is appraised 
by such things as high percentage 
of utilization, lack of standby or 
bypass equipment, replacement 
parts not readily available, diffi- 
culty of repairing, and the like. 


4. Determining the preventive 
maintenance inspections that are 
necessary. This involves establish- 
ing what to inspect for, frequency 
of inspection, craft involved, time 
required to inspect, and recording 
all this information on forms. The 
decisions should be checked both 
with operating and maintenance 
supervision. 


5. Preparing similar records 
periodic repair or service jobs. 


The result is a detailed list of 
scheduled maintenance inspections 
and repair and. service work for 
which labor can be Budgeted. This 
would represent not the maximum 
but the optimum or most desirable 
amount of maintenance required. 
It completes the first of the thre 
major steps toward efficient man- 
agement of maintenance. It does 
not include the repair jobs initiated 
by preventive inspections, and re- 
pair jobs after an element has 
failed, neither being possible to 
schedule. In time, however, thes: 
emergencies would fall off to a re! 
atively minor status because of th: 
effectiveness of the preventive in 
spection program. 


STEP 2. Reauce the cost of the maintenance service by improving mainte- 


nance methods and allocation of men and materials 


HE SECOND major step can now 

be taken—that of reducing the 
cost of maintenance service ren- 
dered. This is simply a job of 
methods improvement. Some of the 
means of attacking this objective 
are as follows: 


1. Make methods studies. 
example, lubrication methods. 


2. Dispatch all jobs from a cen- 
tral control point. It is not profit- 
able for a dispatch cage and 
dispatcher to be set up in a small 
maintenance department, but this 
technique can be considered for 
dispatching the work of 30 men 
or more. However, it is certainly 
helpful to use dispatching methods, 
paper handling, and working con- 
cepts even for smaller groups where 
a maintenance foreman would do 
his own dispatching. The impor- 
tant thing is that the maintenance 
men will go to one central point 
to get their orders, and that some- 
one is there to whom can be fed all 
information from below and from 
above, and who will determine pri- 
orities, work loads, shortages, and 
hold-ups. This set-up is equally 
important for even a three-man 
maintenance crew. The lack of 
such a central clearing point to 
accumulate and distribute neces- 
sary data can (and usually does) 
cripple plant production, cost re- 
duction efforts, new product de- 
velopment, and safety programs. 

Some of the points to be covered 
in dispatching are as follows: 


For 
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Organization. The dispatcher, or 
whatever he is to be called, is the 
maintenance engineer’s “business 
assistant.” He could be selected 
from a subordinate supervisory po- 
sition; ideally, he is a young assist- 
ant maintenance engineer, with the 
ability to handle paperwork, but 
also to use authority diplomatically. 
He is really acting for the mainte- 
nance engineer in a staff capacity. 
The maintenance men take orders 
from him as equivalent to coming 
from their foremen, and the fore- 
men take orders from him as 
though coming from the mainte- 
nance engineer. 


Functions of dispatcher. Many 
administrative functions can be 
taken over by a dispatcher. He can: 

1. Receive repair work orders 
either directly from operating de- 
partment or through maintenance 
department office. 

2. Check to see that accounting 
requirements are met as to shop 
order, account number, etc. 

3. See that necessary approvals 
have been obtained. 

4. Make sure that “date wanted” 
is on order. 

5. Schedule job and notify oper- 
ating supervisor if desired. 

6. File all work by some visible 
index that will show load in back 
of each maintenance unit. The unit 
may be individual mechanics, 
crews, crafts, maintenance divi- 
sions, etc. The index will be pref- 


erably subdivided into preventivé 
maintenance work and repair work. 

7. Build up the amount of load 
ahead in terms of time units. 

8. Give out maintenance work to 
individuals, crews, or, less pref- 
erably, foremen. Foremen will be 
in close touch with their load 
ahead, however, and either will 
agree with dispatcher on order of 
work or will take over the job of 
assigning the work themselves. 


9. Receive time tickets from 
maintenance men and prepare time 
reports for maintenance office and 
payroll department. 

10. Close out work orders when 
completed. 


The proper execution of these 
numerous functions presupposes 
the existence of a suitable paper- 
work system for maintenance work 
orders. Essentially this system 
must provide centralized control 
over every maintenance job in the 
same degree of refinement as ex- 
pected in production work. 

Referring to the four classes 
of maintenance work mentioned 
above, periodic repair or service 
jobs can be most easily controlled 
by standing orders broken down 
into narrow limits to prevent their 
abuse; preventive inspections are 
best handled by time schedules; 
whereas repair jobs of any kind 
require individual orders. What- 
ever the method, the basic prin- 
ciples of application are the same. 

In most plants standing work 
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orders and individual work orders 
are not unique, at least production- 
wise, but the routine of preventive 
inspections appears prohibitive and 
onerous because it is unfamiliar or 
poorly drawn. Since preventive 
inspections constitute such an im- 
portant part of this program, any 
such impression must be corrected 
py the following brief exhibit of the 
basic simplicity of their operation: 

From the procedure of accumu- 
lating data for optimum mainte- 
nance as already described, it is 
possible to derive schedule sheets 
for weekly, monthly, quarterly, and 
longer-term inspection require- 
ments. Schedule sheets may be 
drawn up for single machines, ma- 
chine groups, departments, service 
functions (such as lighting, heat- 
ing, ventilating) as befits the plant 
and process involved. The main 
point is that no machine or func- 
tion is omitted. 

It remains now simply to inter- 
pret these schedules into work or- 
ders. The easiest method, if feasible, 
is to use the schedules themselves 
as orders, although some plants 
prefer to transfer them to individ- 
ual work orders. Either way, the 
orders are preplanned by the dis- 
patcher and assigned to an inspec- 
tor on the due date. In Figure 1 
is shown an easy filing system that 
accomplishes this purpose. 

Because preventive inspections 
usually are made at convenient 
times rather than specific dates, 
they need follow-up. This can be 
done by a chart such as shown in 
Figure 2. This chart is kept by 
the dispatcher, and a copy is posted 
near the inspector’s workplace. It 
indicates which inspections have 
been made, and which are overdue. 
Completed inspections are signaled 
by written reports which are scru- 
tinized for needed repairs. 

Avoiding the temptation to ex- 
pand on these techniques to show 
their usefulness, we can say—that’s 
all there is to it. Any other pre- 
ventive maintenance system is but 
a modification to fit local conditions. 


Manpower control. This is oper- 
ated by means of procedures which 
properly belong under the third 
step—that of controlling cost of 
maintenance service—and will be 
described thereunder. 

A control aims to hold the thing 
controlled within limits. If con- 
trols can eliminate peaks of man- 
power or even plateaus caused by 
delayed action on the part of main- 
tenance supervision, they reduce 
over-all cost, since productive time 
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One schedule sheet 
for each inspection 
made more often 
than weekly as a 
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FIGURE 1. Simple filing system can be set up so that preventive maintenance 
inspection requirements come up for assignment automatically 


FIGURE 2. 


spaces left blank in schedule until inspector reports them made 


MECHANICAL INSPECTION 


Progress chart on the wall shows up overdue inspections by 
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PERFORMANCE RECORD—ESTIMATED JOBS 





Description 
Rebuild Unit #5 





Job No. 
Started 


#4 -14 
11/2/47 


WEEKLY MAINTENANCE LABOR REPORT 
1st Quarter — 1948 
DEPT. +4 — Evaporating 








Dept. #4 - Evaporating|Completed 1/16/48. 
Estimated Actual | 


Material 
Bénk NGS 2 /s- 
BAR STEEL 75 - 
SHEET STEEL 50- 
We.v Kop S- 
MiscettanEous ie 
B/S5—- 
Labor 


CARPENTERS HOr-BuUudS<catrocD 20 Hrs. 


Mecwanica Derr 170 
PLUMBING -STEAM FITTING 72 
PAINTING 32 


MsCELLANEQUS 
Labor Hours 3/2 


Labor Cost #396 S4/0 


TOTAL COST 955 / 


FIGURE 3. Cost estimate of maintenance job tells man- 
agement what to expect, and shows final score 


does not have to bear a surcharge 
of idle time. 


Wage incentives. Applications 
have been made of wage incentive 
plans to maintenance work, al- 
though their effectiveness depends 
upon the similarity to direct labor 
operations and upon the ease of 
establishing time standards. For 
instance, the most easily and fre- 
quently measured maintenance 
work is the custodial or house- 
keeping operation of cleaning 
floors, emptying trash cans, window 
cleaning, and the like. Other less 
frequently measured operations are 
equipment lubrication and preven- 


eee 


Week Ending 
4 Wil 1/18 1/25 2/1 











$/4.20 ‘Department 

81.14 Work Hours 9| 4 | 40 | 40 | 40 | 40 

40.90 Preventive inspections and | Actual {140 | 150 | 150 
“ scheduled maintenance Budget |152 | 152 | 152 | 152 | 152 

it Misc. maintenance — 


major and minor jobs 


Actual @ 63 | 50 | 62 
Budget} 65 | 65 | 65 | 65.| 65 





Actual} 15 | 12 |Q5 _' 

















Actual | 225) 225 | 215| (27) 
32 Hrs. TOTAL Ipudget | 232| 229 | 224] 217 
166 Major Esti- 
BY misc. maint. mate 
30 4-2, Strengthen 48 Weekly; 12 | 20 3 5 
#2 Post lum | 15 | 35 | 38] 43 
3220 Unusual work baa 
4-14, Rebuild 312 |Weekly| 15 | 12 
BI56L2. Unit #5 Cum |293 | 305 (G20)Gomplettd 





tive maintenance inspections. Re- 
pair jobs are more or less difficult 
to measure. 


An entirely different approach to 
incentives is to pay maintenance 
workers a bonus, based upon the 
bonus paid to direct workers. This 
is theoretically a rather dubious 
practice since the maintenance 
workers have no control over vari- 
ations in voluntary effort on the 
part of direct workers. 


Material controls. The effective- 
ness of any maintenance program 
depends largely on having mate- 
rials on hand when needed. A close 
inventory control over spare parts 























FIGURE 4. Departmental weekly control report com- 
pares cumulative totals of actual and budget costs 


and supplies is mandatory, there- 
fore, not only to minimize machine 
downtime but also to insure a 
proper balance of quantities held 
in stock. 

Material controls, properly used, 
require a change of pace on the 
part of management. Often mate- 
rial costs of routine maintenance 
are so small compared with labo! 
costs that detailed control can be 
omitted on the basis of taking a 
calculated risk. On large or un- 
usual maintenance projects and on 
new construction work, however, 
a control of material costs by the 
procedures of original cost estimates 
becomes important. 


STEP 3. control the cost of maintenance service rendered, by setting up man- 


agement tools that will keep expenditures within established limits 


E ARRIVE now at the third and 

most important step—the con- 
trol of the cost of _ service 
performed by the maintenance de- 
partment. This step can always be 
taken whether or not the optimum 
service at the lowest cost has been 
determined. Uncontrolled mainte- 
mance cost has a habit of rising, 
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and quickly devised controls based 
on historical figures are often quite 
practicable at the outset as a means 
of anchoring maintenance cost until 
better controls can be applied. 
These controls consist of such 
management tools as budgets, job 
estimates, policies on authorization 
of work to be done, and allocation 


of maintenance. But the nature of 
these tools is less important than 
a clear idea of the advantages they 
furnish in keeping maintenance in 
line. Here are the ways three ex- 
ecutive groups can profit: 


1. Top management. Controls en- 
able top management to allow 
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enough money in its anticipated ex- 
penditures for an economical main- 
tenance and construction program. 

If a company can afford only so 
much out of its sales dollar for up- 
keep and improvement of plant 
and equipment, good control figures 
tell how much has to be set aside 
for (1) the “must” items, such as 
preventive inspections and regular 
overhauls which act as basic “in- 
surance” against breakdowns; (2) 
normal housekeeping expenditures, 
such as janitor work, grounds main- 
tenance; and (3) “pocket money” 
for unpredictable small mainte- 
nance jobs. This leaves manage- 
ment a balance that it can allocate 
to rearrangement of facilities, small 
improvements, unusual mainte- 
nance projects, and other uncapi- 
talized expenditures. 

Yet how often does management 
find itself eating its cake in the 
form of authorizing large mainte- 
nance projects, and also expecting 
to have the cake too in the form 
of ample money for vital routine 
maintenance work! 


2. Operating supervisors. Con- 
trois enable operating supervisors 
to get their respective shares of the 
budgeted expenditure. The operat- 
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ALL DEPARTMENTS - Week Ending ALL DEPARTMENTS — DETAILED BREAKDOWN OF ESTIMATED JOBS 
| BREAKDOWN. OF 1/4 Wil 118 1/25 Job Esti- Week Ending 
| WORK BY TRADES | WORK Number | mate 1/4 Wl We 1/25 2 

| “| yours 40 | 40 | 40 | 40 eior Wi 

Mechanical 1OURS' ajor Misc. 

Preventive inspect. ond {Actual | 110 | 110 | 120 | 120 Maintenance | <5 |Weekly} 10) 9 

‘scheduled maintenance {Budget | 122 | 122 | 122 | 122 Leb. Cum_| 35 | 4 

Actual | 143 ((152)| 140 | 148 1-13 gg |Weekly) 4 | 15 | 20 
Miscellaneous maintenance Budeet | 150 150 | 150 Cum 21:27 Fe i @ 
Weekly] 3 | 13 | 12 
Actual | 55 | 38 | 40| 40 | 0-2 y 
Unusual work Budeet| 55 | 381 40 | 40 ie 3 " . - 
Actual | 308 | 300 | 300 | 308 2-3 45 Y 
TOTAL —|pudget:| 327 | 310 | 312 | 312 Cum La 
Electrical 3-12 89 Weekly o : < 
Preventive inspect. and | Actual @| Go) GD = TT vs 
scheduled maintenance _| Budget 45 3-13 sq | weekly 
Actual | G4] 22| 8 Cm s 
Miscellaneous maintenance 40.1 40 | 40 4.2 48 Weekly} 12 | 20 3 5 
—- _ er ee Cum | 15 | 35 | 38] 43 
Unusual work Budyet| 15 | 38 | 45 - gq | Weekly 2 | wl] 
Actual | Coz] 110 | 108 Com V2 | 22) 35 
TOTAL | pudget | 100 | 123 Unusival Jobs : 
— — |= yo 16 1a 1” 1 
Preventive inspect. and | Actual; 30 
scheduled maintenance | Budget} 30 4-14 312 








FIGURE 5. Maintenance engineer’s weekly report con- 
trasts budgeted hours, by trades, with performance 


ing supervisors may or may not 
have sole responsibility for keep- 
ing their equipment in good order. 
In many process industries they do 
not, but either may share it with 
the maintenance engineer, or re- 
linquish it entirely to him. 

In any case, unless controls are 
established governing how much 
maintenance attention each depart- 
ment is going to get, the supervisor 
who squeaks loudest will get the 
grease. If controls are effected, 
each supervisor can be sure that 
he will be treated the same as the 
others in allocating full-time main- 
tenance men where justified; in 
giving emergency service; in watch- 
ing and servicing vital equipment; 
in spending available time on his 
backlog of fill-in jobs. 


3. Maintenance supervision. Con- 
trols enable maintenance super- 
vision to keep total man-hours and 
material costs within bounds. Labor 
controls have to be such that they 
can be translated into man-hours, 
so that the maintenance super- 
visor can plan further ahead on 
changes in the size of the working 
force. Maintenance people are 
trained slowly, and many of the 
crafts, such as toolmaking, can be 


FIGURE 6. Weekly 
engineer status of major jobs, spots averages in circles 























labor report shows maintenance 


replenished only partially from 
trainees. 

One of the biggest headaches of 
maintenance supervisors is the 
problem of being in a position to 
throw in “backlog” maintenance or 
construction work to stabilize a 
force which is expected to rise and 
fall in proportion to a varying vol- 
ume of material processed. Man- 
hour control tempers the ill-advised 
layoff. 


Degree of Controls 


So much for the advantages of 
these control tools. Before telling 
what these tools- are, it should be 
borne in mind that the expendi- 
tures which the tools are designed 
to keep in bounds may differ not 
only in relative importance as men- 
tioned above, but also in size and 
in purpose. This is especially true 
when the maintenance department 
is a jack-of-all-trades. In such 
cases, controls may include new 
construction of both small and large 
jobs, to the degree that each job 
cost must be estimated, and that 
“Maintenance” wants to know what 
the requirements will be on its 
available man-hours. Controls may 
be extended over jobs which are 
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really improvements and not just 
upkeep, and which either may be 
capitalized or charged to mainte- 
mance expense, depending on the 
size. And, of course, the controls 
usually will cover the relatively 
steady work represented by pre- 
ventive maintenance inspections 
and overhauls (for which the time 
can be fairly accurately deter- 
mined) as well as spot repair work 
on which over-all figures can be 
set, although not job-by-job. 


Application of Controls 


The tools used to control the 
service performed by the mainte- 
nance organization usually consist 
of most or all of the following: 


1, Authorization of work. The 
simplest form of control, and the 
most vital, is proper authorization 
of each job. Small jobs might need 
only an okay from the operating 
supervisor and a maintenance su- 
pervisor. Larger jobs might require 
an okay from higher ranking su- 
pervisors in the operating and 
maintenance groups, whereas still 
larger jobs might require local top 
management approval. Approval 
on major jobs might have to issue 
from top administration of the 
company. Limits in each case can 
be set in terms of estimated cost. 


2. Estimates. Another useful 
means of control is the job esti- 
mate. The authorization procedure 
insures that only the jobs that 
should be done are started; the 
estimate helps to keep the cost of 
these jobs within bounds. These 
estimates are more carefully made 
on large jobs than on small ones. A 
sample of one of these estimates 
on a medium-sized job is shown 
in Figure 3. 

Estimates usually are not worth 
making unless there is uniform 
practice in preparing them. This 
may leave it in the hands of super- 
visors or management, or it may be 
delegated to staff people. In any 
case, the procedure should be car- 
ried out consistently. Moreover, 
maintenance workers responsible 
for doing the jobs should know 
how much the estimates are, and 
the people making the estimates 
should know the comparison with 
subsequent actual costs. Otherwise, 
it is foolish to make them. 


3. Budgets. Budgets supplement 
the authorization procedure and the 
job estimate. A budget controls 
the rate at which jobs are author- 
ized. If top management decides 
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ahead of time that it can afford to 
spend only a certain amount for 
maintenance during a period, the 
budget will force operating people 
to choose the most important ones 
from among the many jobs they 
would like to get done. The use of 
a budget also gives the mainte- 
rance chief a means of gaging the 
size of maintenance force required. 
Budgets can be used for both ma- 
terials and labor. Their use for 
control of labor costs is shown in 
the several exhibits herein. 

Budgets are useless for cost con- 
trol, however, without periodic 
comparison reports of actual ex- 
penditures. These reports should 
show at a glance where costs are 
in line and where they are becom- 
ing excessive, as well as where 
more leeway can be allowed. They 
can be drawn up in units of dollars, 
man-hours, or any other unit that 
can most easily be interpreted into 
corrective action by the executive 
receiving the report. 

Who should receive these re- 
ports? In general, whoever is re- 
sponsible for keeping within the 
budget figures. It may be the op- 
erating supervisor, or the mainte- 
nance engineer, or it may be shared. 

In Figure 4 is a typical weekly 
maintenance labor report for the 
operating supervisor of a single op- 
erating department; all other de- 
partments receive a similar report. 
Here each department head has 
been given a relatively fixed bud- 
get to cover preventive inspections 
and scheduled maintenance and, in 
addition, a budget to cover mis- 
cellaneous work which varies with 
his activity. Any unusual work 
done, which management agrees 
should not be charged to the orig- 
inal budget, is shown on the report 
regardless, with an amount added 
to the budget equal to the actual 
expenditure. The report also shows 
the operating supervisor the cost 
to date of his relatively large jobs 
as compared with estimates. By 
using duplicating process, weekly 
figures can be accumulated on a 
quarterly master form at low cost. 


Comparison Report 


The same data as given the op- 


erating supervisors, but broken 
down by maintenance occupations 
or departments, are the content of 
the comparison report needed by 
the maintenance engineer. Such is 
the weekly maintenance labor re- 
port shown in Figure 5, which 
shows the breakdown of all work 
done for all operating departments 


by maintenance trades. It reveals 
at a glance, week by week, how 
many hours are earmarked for vita] 
maintenance, and the remaining 
hours in each maintenance group 
that are available for unusual work, 
such as large improvements, re- 
arrangement, and new construction. 
If these remaining hours are not 
enough to get this work done on 
schedule, there is plenty of warn- 
ing. Likewise, if there is not 
enough unusual work to use up the 
remaining hours available, the 
maintenance engineer is warned to 
reduce his force. 

The maintenance engineer will 
also benefit by the use of a weekly 
maintenance labor report that gives 
a detailed breakdown of estimated 
jobs, as shown in Figure six, to 
check accumulated labor hours 
against estimated. With this report 
he can also do a little planning by 
filling in the remaining weeks with 
his allocation of hours to arrive at 
an approximate completion date. 


No More Guesswork 


Weekly reports like these save 
time for supervision and manage- 
ment because they show the week- 
ly figures for the entire quarter 
to date. To be effective they need 
to be issued promptly and regular- 
ly. Top management may either 
choose the reports it wishes to see, 
or have the key figures taken off 
onto a summary report for close 
examination. 

The question of what to allow for 
plant maintenance costs is now an- 
swerable by facts. By determining 
the most economical maintenance 
program and setting up controls as 
signals along the way, manage- 
ment knows that its maintenance 
dollar is well spent. Management 
can plan in advance its mainte- 
nance program with the assurance 
that such planning is realistic as to 
attainment. Furthermore, the tend- 
ency to play safe in these days of 
expansion by keeping on hand too 
large a maintenance force can be 
corrected by a knowledge of actual 
requirements. The more popular 
tendency to underestimate mainte- 
nance requirements and penalize 
production can be discouraged by 
the favorable over-all effects of 
controlled maintenance. 

Savings resulting from such a 
systematic approach to the mainte- 
nance question have run as high 
as 30 per cent. However, even a 
modest 10 per cent would be a very 
welcome addition to any company’s 
profit column. 
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really improvements and not just 
upkeep, and which either may be 
capitalized or charged to mainte- 
nance expense, depending on the 
size. And, of course, the controls 
usually will cover the relatively 
steady work represented by pre- 
ventive maintenance inspections 
and overhauls (for which the time 
can be fairly accurately deter- 
mined) as well as spot repair work 
on which over-all figures can be 
set, although not job-by-job. 


Application of Controls 


The tools used to control the 
service performed by the mainte- 
nance organization usually consist 
of most or all of the following: 


1. Authorization of work. The 
simplest form of control, and the 
most vital, is proper authorization 
of each job. Small jobs might need 
only an okay from the operating 
supervisor and a maintenance su- 
pervisor. Larger jobs might require 
an okay from higher ranking su- 
pervisors in the operating and 
maintenance groups, whereas still 
larger jobs might require local top 
management approval. Approval 
on major jobs might have to issue 
from top administration of the 
company. Limits in each case can 
be set in terms of estimated cost. 


2. Estimates. Another’ useful 
means of control is the job esti- 
mate. The authorization procedure 
insures that only the jobs that 
should be done are started; the 
estimate helps to keep the cost of 
these jobs within bounds. These 
estimates are more carefully made 
on large jobs than on small ones. A 
sample of one of these estimates 
on a medium-sized job is shown 
in Figure 3. 

Estimates usually are not worth 
making unless there is uniform 
practice in preparing them. This 
may leave it in the hands of super- 
visors or management, or it may be 
delegated to staff people. In any 
case, the procedure should be car- 
ried out consistently. Moreover, 
maintenance workers responsible 
‘for doing the jobs should know 
how much the estimates are, and 
the people making the estimates 
should know the comparison with 
subsequent actual costs. Otherwise, 
it is foolish to make them. 


3. Budgets. Budgets supplement 
the authorization procedure and the 
job estimate. A budget controls 
the rate at which jobs are author- 
ized. If top management decides 
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ahead of time that it can afford to 
spend only a certain amount for 
maintenance during a period, the 
budget will force operating people 
to choose the most important ones 
from among the many jobs they 
would like to get done. The use of 
a budget also gives the mainte- 
rance chief a means of gaging the 
size of maintenance force required. 
Budgets can be used for both ma- 
terials and labor. Their use for 
control of labor costs is shown in 
the several exhibits herein. 

Budgets are useless for cost con- 
trol, however, without periodic 
comparison reports of actual ex- 
penditures. These reports should 
show at a glance where costs are 
in line and where they are becom- 
ing excessive, as well as where 
more leeway can be allowed. They 
can be drawn up in units of dollars, 
man-hours, or any other unit that 
can most easily be interpreted into 
corrective action by the executive 
receiving the report. 

Who should receive these re- 
ports? In general, whoever is re- 
sponsible for keeping within the 
budget figures. It may be the op- 
erating supervisor, or the mainte- 
nance engineer, or it may be shared. 

In Figure 4 is a typical weekly 
maintenance labor report for the 
operating supervisor of a single op- 
erating department; all other de- 
partments receive a similar report. 
Here each department head has 
been given a relatively fixed bud- 
get to cover preventive inspections 
and scheduled maintenance and, in 
addition, a budget to cover mis- 
cellaneous work which varies with 
his activity. Any unusual work 
done, which management agrees 
should not be charged to the orig- 
inal budget, is shown on the report 
regardless, with an amount added 
to the budget equal to the actual 
expenditure. The report also shows 
the operating supervisor the cost 
to date of his relatively large jobs 
as compared with estimates. By 
using duplicating process, weekly 
figures can be accumulated on a 
quarterly master form at low cost. 


Comparison Report 
The same data as given the op- 


erating supervisors, but broken 
down by maintenance occupations 
or departments, are the content of 
the comparison report needed by 
the maintenance engineer. Such is 
the weekly maintenance labor re- 
port shown in Figure 5, which 
shows the breakdown of all work 
done for all operating departments 


by maintenance trades. It reve, 
at a glance, week by week, | 
many hours are earmarked for vit; 
maintenance, and the remaining 
hours in each maintenance grou 
that are available for unusual work. 
such as large improvements, je- 
arrangement, and new construction. 
If these remaining hours are not 
enough to get this work done on 
schedule, there is plenty of warn- 
ing. Likewise, if there is not 
enough unusual work to use up the 
remaining hours available, the 
maintenance engineer is warned to 
reduce his force. 

The maintenance engineer wil] 
also benefit by the use of a weekly 
maintenance labor report that gives 
a detailed breakdown of estimated 
jobs, as shown in Figure six, to 
check accumulated labor hours 
against estimated. With this report 
he can also do a little planning by 
filling in the remaining weeks with 
his allocation of hours to arrive at 
an approximate completion date. 


No More Guesswork 


Weekly reports like these save 
time for supervision and manage- 
ment because they show the week- 
ly figures for the entire quarter 
to date. To be effective they need 
to be issued promptly and regular- 
ly. Top management may either 
choose the reports it wishes to see, 
or have the key figures taken off 
onto a summary report for close 
examination. 

The question of what to allow for 
plant maintenance costs is now an- 
swerable by facts. By determining 
the most economical maintenance 
program and setting up controls as 
signals along the way, manage- 
ment knows that its maintenance 
dollar is well spent. Management 
can plan in advance its mainte- 
nance program with the assurance 
that such planning is realistic as to 
attainment. Furthermore, the tend- 
ency to play safe in these days of 
expansion by keeping on hand too 
large a maintenance force can be 
corrected by a knowledge of actual 
requirements. The more popular 
tendency to underestimate mainte- 
nance requirements and penalize 
production can be discouraged by 
the favorable over-all effects of 
controlled maintenance. 

Savings resulting from such a 
systematic approach to the mainte- 
nance question have run as high 
as 30 per cent. However, even a 
modest 10 per cent would be a very 
welcome addition to any company’s 
profit column. 
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PRODUCTION FLOW CHARTS 








6. STEEL WIRE 


BILLET SHEAR 


BLOOMING MILL 








KEYSTONE STEEL & WIRE COMPANY, PEORIA, ILL. 


eon the process as it flows 
smoothly through the Keystone 
Steel & Wire Company’s integrated 
steel and wire mills at Peoria, Ill. 
The upper right-hand corner is the 
starting point. Ride the arrowed 
production course of Keystone steel 
until it emerges as wire. 


1. Scrap and pig iron, the basic 
raw materials, are stockpiled to- 
ward 60-day levels. Scrap is sorted 
and processed. Raw materials, in- 
cluding burned lime, are loaded in 
charging boxes, placed on cars for 
hauling to furnaces. 


2. Raw materials are charged in- 
to open-hearth furnaces, each of 
which produces about two heats of 
175 tons of steel per day. Molten 
metal from tapped furnace pours 
into ladle, from which it is teemed 
into ingot molds. 


_3. Ingot molds stand on cars un- 
til the molten steel sets, then the 
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mold is stripped from the ingot. 


4. The steel ingots are transport- 
ed to the soaking pits where they 
are reheated to rolling temperature. 


5. Blooming mill presses and 
shapes the glowing ingots into long, 
slender steel blooms. 


6. Blooms are sheared into 30-ft. 
billets. 


7. Billets are inspected, sorted, 
marked, and stored until ordered. 


8. At the rod mill, billets are re- 
heated to rolling temperature, then 
traverse eighteen passes before 
emerging as coils of rods. 


9. Samples are-cropped from each 
coil of rods, and tested. Rods are 
stored until wire requiring their 
chemical content is ordered. 


10. Truck loaded with rods re- 
enters production line from storage. 


Copyright, McGraw-Hill Publishing Co., Inc. 
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11. Entering wire mill, rods are 
cleaned in acid bath, hosed and 
rinsed under cold water, limed and 
baked. 


12. Rods are then usually trucked 
directly to the drawing depart- 
ment, where they are cold-drawn 
into wire. 


13. The stress of drawing deforms 
the steel’s structure in the wire. 
As a result, wire to be used under 
particularly trying conditions in 
finished products is heat-treated. 
Then it is returned for recleaning 
and redrawing to desired diameter. 


14. Wire for industry is tested 
and wrapped for shipment. 


15. Fabric of coated and uncoated 
wire for reinforcing concrete is 
electrically welded, cut into sheets, 
or rolled. 


16. Uncoated wire is formed into 


nails, \ 
coated, 
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nails, which are cleaned, polished, 
coated, and kegged. 


17. Kegs of nails are delivered to 
the warehouse via the conveyor; 
electric lift trucks move them on 
skids to the stockpiles, but most of 
the common sizes are shipped im- 
mediately. 


_18. Wire for poultry netting and 
stucco reinforcement is galvanized, 
in which processs it passes through 
an acid bath, a water rinse, then 
molten zinc, finally “wipes,” which 
give it an even finish. 


19. Wire is woven into poultry 
netting and reinforcement for stuc- 
co and plaster. Finished rolls are 
stored in the adjoining warehouse, 
from which they are shipped. 
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INGOTS IN MOLDS 





PATENTING 
DEPARTMENT 


20. Wire for Red Brand fencing 
is protected against rust by gal- 
vannealing, a patented process for 
heat-treating the zinc coating. 


21. The trademark is applied by 
lowering rolls of fence into a paint 


trough. 


22. Treated wire is twisted and 
cut into barb wire, which is coiled 
on reels. 


23. Warehouse for all fencing 
products. Wire goods are moved 


directly from machine to outgoing 
car and truck. 


24. In the machine shop, tools 
and equipment are repaired and 
rebuilt. Much of Keystone’s highly 
specialized manufacturing equip- 
ment, designed by company en- 
gineers, was built here. 
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nails, which are cleaned, polished, 
coated, and kegged. 


17. Kegs of nails are delivered to 
the warehouse via the conveyor; 
electric lift trucks move them on 
skids to the stockpiles, but most of 
the common sizes are shipped im- 
mediately. 


18. Wire for poultry netting and 
stucco reinforcement is galvanized, 
in which processs it passes through 
an acid bath, a water rinse, then 
molten zinc, finally “wipes,” which 
give it an even finish. 


19. Wire is woven into poultry 
netting and reinforcement for stuc- 
co and plaster. Finished rolls are 
stored in the adjoining warehouse, 
from which they are shipped. 
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20. Wire for Red Brand fencing 
is protected against rust by gal- 
vannealing, a patented process for 
heat-treating the zinc coating. 


21. The trademark is applied by 
lowering rolls of fence into a paint 
trough. 


22. Treated wire is twisted and 
cut into barb wire, which is coiled 
on reels. 


23. Warehouse for all fencing 
products. Wire goods are moved 
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directly from machine to outgoing 
car and truck. 


24. In the machine shop, tools 
and equipment are repaired and 
rebuilt. Much of Keystone’s highly 
specialized manufacturing equip- 
ment, designed by company en- 
gineers, was built here. 
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IF YOU BUY YOUR ELECTRIC POWER... 





DAVID MOFFAT MYERS * MYERS, FULLER & ADDINGTON 
NEW YORK 


[* you buy all your electrical en- 
ergy requirements, you have 
eliminated the expense and man- 
agement care connected with power 
generation, and reduced your cap- 


ital expenditure outlay. We shall 
assume you have done the right 
thing. It happens to be the proper 
and economical policy in the ma- 
jority of industrial plants, although 


.-» CHECK YOUR POWER CONTRACT 


Perhaps the first item to be 
checked is whether the contract 
with the power company is most 
favorable to your requirements. 
Studies of this phase have some- 
times resulted in shifting to another 
schedule, with savings of 10 to 15 
per cent of the: power bill. 

Practically all power rates are 
based upon two main factors— 
maximum demand and monthly 
consumption. The relation be- 
tween the two is the load factor. 


.-. IMPROVE THE LOAD FACTOR 


There are two ways of improving 
load factor: (1) Reduce the de- 
mand; (2) increase the load. Nat- 
urally, you do not wish to increase 
the load. Therefore, reduce the 
demand in every way you can. 
For example, spread or stagger 


... RAISE THE POWER FACTOR 


The cause of low power factor 
is an inductive load, produced 
chiefly by induction motors or in- 
ductive heating equipment. The 
cure lies in the use of synchro- 
nous motors whenever practicable, 
or static condensers, known as 
capacitors. The “paid for” demand 
is thus reduced and often on a 


A 30-day month contains 720 hours. 
If the demand (usually for %4 
hour) is, say, 1000 kw. and is con- 
tinuous and uniform for the month, 
the load factor is 100 per cent. Load 
factor is actual kilowatt-hours 
consumed divided by the max- 
imum demand carried continuously 
for the full month. Therefore, if 
the actual consumption with the 
same maximum demand were 360,- 
000 kwh., the load factor would be 
360,000 — 720,000 — 50 per cent. 


heavy electrical loads so they do 
not pyramid on top of one an- 
other. Avoid, as much as possible, 
starting up several heavy machines 
at the same time. 

The demand charge is often 
based on kva. (kilovolt-amperes) 


basis that returns the cost of cor- 
rective equipment very rapidly. 
While it is wise to have a min- 
imum of two feeder connections 
from the utility for reliability of 
supply, the demand should be 
measured through a single meter, 
or else you should insist on syn- 
chronization of the demand meters. 


.-»-CONVERT A.C. TO D.C. EFFICIENTLY 


Some plants require direct cur- 
rent as well as the alternating 
current supplied by the utility. 
Here it is important that the ef- 


... USE STEAM DRIVE IN WINTER 


Reduce your electric bills in the 
heating season by operating dupli- 
cate steam-driven compressors, 
pumps, and blowers while utilizing 
their exhaust for building and 
water heating in place of live 
steam from the boilers. 

It would be possible to use steam- 


VOLUME 106, NUMBER 7 * JULY, 1948 


ficiency of conversion be at max- 
imum to avoid unnecessary waste 
of current. The three common 
types of converters are rotary con- 


driven electric generators in the 
same way. 

All the possible ways of reduc- 
ing the power bill cannot be cov- 
ered here. But if all the foregoing 
suggestions are carried out and, as 
the prayerbook says, you have done 
all those things you ought to have 


it may or may not be best in any 
given case. Each must be decided 
on its,individual merits. 

But the buying of the power sup- 
ply does not end the power prob- 
lem. If minimum annual cost is 
desired, there are: several factors 
that should be given the most care- 
ful consideration. 


In the former example, the power 
company is selling the full output 
of its capital investment in equip- 
ment reserved for your use. In the 
second, only half of this reserve 
potential is used, in which event 
your cost goes up. 

Hence the charge is usually split 
into demand cost—representing in- 
vestment—and energy cost—rep- 
resenting generation of your con- 
sumption. The higher your load 
factor, the lower your cost. 


instead of kw. (kilowatts). Then 
in addition to the above measures 
it is necessary to raise the power 
factor (which is defined as the 
ratio of kw. to kva.) to a suitable 
level in order to minimize the 
demand charge. 


Otherwise you will lose the advan- 
tage of your diversity factor, and 
will be paying for an artificially 
boosted demand. Have the kilowatt 
hours from all meters totaled and 
figured as a single bill. This will 
reduce your cost of energy to the 
minimum by reaching into the 
lower blocks of unit charges. 


verters, motor-generator sets, and 
the more modern arc-type recti- 
fiers. The latter, under suitable 
conditions, are the most efficient. 


done, the results will be good. 
However, there will still remain 
those persistent leakages that oc- 
cur with the widespread use and 
ready supply of a wonderful com- 
modity. Stopping these rat holes 
effectively is another worth-while 
project in itself. 
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REDUCED LABOR COST results from ability of one 
man to control process formerly requiring six men with 


individual hand spray guns. New automatic guns move 
in pre-set pattern to assure deposit of uniform paint film 


ELECTROSTATIC SPRAY LOWERS LABOR 


Entire painting operation is accomplished in a single 
conveyorized pass through a single spray booth 


G. P. KENNEDY - RESIDENT MANAGER, NORGE DIV., BORG- 


WARNER CORP., 


A estimated saving of well 
over $100,000 a year in the 
cost of paint and labor. Production 
increased 45 per cent in a smaller 
floor space. A cleaner spray booth, 
resulting in worth-while savings in 
maintenance costs. Also, lower 
cost for ventilation, because require- 


MUSKEGON HEIGHTS, MICH. 


ments are far less rigid than they 
used to be. 

These advantages followed adop- 
tion by Norge Division of the elec- 
trostatic spray process for painting 
refrigerator cabinets and _ doors. 
Some months ago this spray unit 
was transferred from pilot line 


operation to the main production 
line. 

Cabinets and doors are carried 
through the spray booth by an 
overhead conveyor. Two cabinets 
(one per hanger) on 48-in. centers 
are followed by a work holder 
which is designed to hold two sets 
of provision and machine compart- 
ment doors. 

This arrangement permits the al 
ternate painting of cabinets and 
doors in a way that best lends itself 
to the subsequent assembling op- 
erations. No change or adjustment 
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REDUCED MAINTENANCE COST comes about because more of the paint 
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is deposited on the work, and less on the walls and duct of the spray booth 


AND UPKEEP COSTS 


in the automatic spraying equip- 
ment is required to coat both doors 
and cabinets. The cabinets are in- 
verted to preclude the possibility of 
dust settling on the top in the bak- 
ing operation. 


Back Painted Later 


The back of the cabinet is not 
coated on the first pass, since this 
area is largely covered by the 
“flue,” which is subsequently at- 
tached to the unit. 

Spaced 12 inches from the sur- 
faces being painted is the high-volt- 
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age grid that creates the electro- 
static field of attraction between it 
and the electrically grounded parts. 
Among the controls is one, recently 
developed, which shuts off the high- 
voltage equipment in case the in- 
sulation breaks down or a part 
inadvertently gets close enough to 
the voltage grid to cause a spark. 
This device actually turns off the 
power before the spark occurs and 
thus adds considerably to the safe- 
ty of the operation. 

The entire painting operation is 
accomplished with only seven auto- 


matic spray guns in one pass 
through the single booth, replacing 
six hand spray men. These spray 
guns operate at the low pressures 
characteristic of the electrostatic 
process—2 p.s.i. fluid pressure and 
18 p.s.i. atomizing air pressure. The 
guns move automatically up and 
down the sides, and back and forth 
across the inverted top, and deposit 
a uniform paint film. The result is 
a vast improvement over that for- 
merly obtained with hand spray 
methods. 

Hand spray is employed for coat- 
ing the inside of the machine com- 
partment and its doors, since these 
areas are shielded from electro- 
static deposition. 

At the present time two men are 
employed for this hand touch-up. 
It is expected that only one man 
will be required as soon as a little 
more experience and practice have 
been obtained. 


"Wrap Around" Feature 


One of the highly desirable fea- 
tures of the operation is the so- 
called “wrap around” that is 
inherent in the process. Electro- 
static attraction causes the paint to 
deposit as heavily on the edge that 
is masked from the spray as it does 
on the edge facing the spray. This 
is caused in part by the manner in 
which the spray guns are turned 
off and on between parts. 

Under present operating condi- 
tions the length of time that the 
guns are operating is exactly the 
same for the 30-in. doors (wider 
on large models) as for the 19-in. 
width on the sides of the cabinet. 

Norge engineers are installing 
a switching arrangement that will 
permit individualizing the gun cut- 
off for the doors and the cabinets. 
It is expected that it will save an 
additional 10 or 15 per cent in 
paint consumption. 

Another -important advantage 
provided by the “wrap around” fea- 
ture is the full coating that is ob- 
tained on all edges. 

With the manual spray that was 
formerly used, getting a satisfactory 
coating on the edges was an ex- 
pensive operation both in paint and 
labor. If the edges were not prop- 
erly coated, there was the possi- 
bility of rust starting there and 
creeping onto exposed surfaces. 

This new application of the elec- 
trocoating processes is providing 
more benefits at this plant than any 
other single post-war improvement 
that has been made in the manu- 
facturing facilities. 
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TRANSPORTATION facilities were so planned that in products produced in this shop can be handled successive- 
most instances not one but several of the seven different ly on the same piece of equipment. The result, of course, 


NEW LAYOUT FOR SMALL ASSEMBLIES 


Simultaneous re-layout of seven formerly Self-con- Fee re-layout of facilities 
for small assemblies at the 


tained departments, each making a single product, Cleveland plant of The Weather- 
head Company is expected to pay 


offered many opportunities for multiple-product use for itself in six months. Savings 
of $300 a day amount to a reduction 


of both handling and processing facilities of 30 per cent in assembly costs. 


© 
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was a major saving in the cost of the new installation. 
Individual assembly departments are under process or 


1 Tanks and driers 
2 Refrigerator valves 
3 Regulators 

4 Choke assembly 





Overhead conveyor 
Belt conveyor 


To shipping 
=< 


Steel valves — 


@v assembly 


5 Packless valves (L. P. G.) 
6 Miscellaneous valves 


7 Tube bending and 
assembly 


juin Roller conveyor 
—» —» Handtruck 
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Assembled tanks 

taken from overhead 
conveyor and put in 
braze furnaces 














product control, as best suits the particular job, but 
are connected to provide “automatic flow” production 


RETURNS FIRST COST IN SIX MONTHS 


The first step was an analysis 
of the existing situation, which in- 
cluded determination of the exist- 
ing methods of handling, the ma- 
chines currently in use, and the 
distance moved in feet from opera- 
tion to operation. Concurrently, the 
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sales department conducted a sur- 
vey to determine the sales potential 
of the various units produced. A 
third study was undertaken to de- 
termine the maximum production 
that could be expected from each 
machine in the various operations. 


The only space that could be 
utilized for the production of parts 
and assembly of the seven products 
was a floor area of 25,400 square 
feet. Since it was impossible to 
move some of the items of equip- 
ment without incurring unjusti- 





Weatherhead's new layout for small assemblies funnels many products... 


PRODUCT LAYOUT was employed in rearranging pro- 
duction facilities. In most instances the pattern is 


PROCESS LAYOUT is utilized only in the choke de- 
partment, where straight-line principles could not be 


fiable expense, the analyses of all 
six units were carried on at once. 

In rearranging the assembly floor, 
the two main considerations were 
to cut down excessive transporta- 
tion of parts, and to arrange the 
different lines to get more space. 

The tank line was perhaps the 
most troublesome. All primary op- 
erations were being done on punch 
presses at the extreme end of the 
building. They were located some 
300 feet from the brazing furnaces 
and approximately 900 feet from 
where the material was received. 
It was therefore advisable to re- 
arrange the layout to bring the pri- 
mary operations as close to the 


braze furnaces and receiving de- 
partments as possible. 

The punch presses, spot welders, 
and so forth, were arranged in 
straight line flow. This required 
the acquisition of additional punch 
presses since other parts had also 
been produced on the existing 
presses. Although this purchase 
entailed considerable additional in- 
vestment, a net saving was realized, 
since the arrangement eliminated 
the necessity for tearing down press 
set-ups to accommodate other parts. 
These set-ups consumed from two 
to four hours each. 

Machines now are laid out in a 
double row with an overhead con- 


“+i¢ 


; 


short straight-line operations, connected by conveyors 
for transfer of goods in process 


efficiently applied. Even here, progressive assembly 
techniques have been used for the benchwork 


veyor line between them. This con- 
veyor is equipped with special car- 
riers and is used to transport the 
assembled tanks and driers to the 
brazing room. It also serves as an 
cverhead storage for the tanks, 
which are bulky and difficult to 
store. 

On the leading end of the fur- 
nance chain belt, an operator re- 
moves the tanks from the overhead 
conveyor as it passes within easy 
reach. On completion of brazing, 
an operator removes the tanks from 
the furnace and hangs them on an- 
other conveyor, which transports 
them to the buffing operation. Fol- 
lowing buffing, they are again 
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...into a single packaging department 





SEVEN PRODUCTS converge onto one conveyor, which brings them to 
shipping room for weighing, packing, and ride to loading dock 


transported by overhead conveyor 
to a testing line, where they are 
placed on one of three trough belt 
conveyors. After the valve parts 
are assembled and the stem is tight- 
ened on the seat, the tanks flow 
to test booths. As the test operator 
needs tanks, he causes the conveyor 
to move by a control button located 
in his booth. After testing, the 
tanks are placed on a second trough 
belt conveyor for the remaining 
assembly operations. 

When all operations prior to 
painting have been completed, the 
tanks are removed from the con- 
veyor and banked in an allotted 
space. After a sufficient bank has 
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been built up, the tanks are hung 
on hooks and are run through an 
electrostatic paint spray booth. 
From here, the conveyor proceeds 
through an infra-red drying oven, 
thence to a bench, where cap nuts, 
thread protectors, and other small 
items are added. The completed 
tanks are then wrapped and packed, 
and the packed cartons placed on 
a separate belt conveyor for trans- 
port to the shipping room. 

The arrangement for regulators 
has been carefully integrated with 
the tank set up. The terminal of 
the regulator line is immediately 
adjacent to the bench where tanks 
are packed. When regulators re- 


quire painting, they are simply 
hung on the conveyor at the point 
above the bench, which is normally 
a “take off” for tanks. 

For refrigerator valves, it was 
decided to install a trough-type belt 
conveyor. In addition, arrange- 
ments were made to accommodate 
the required machinery along the 
belt length to balance the opera- 
tions at a predetermined belt speed. 

The installation of a conveyor- 
type assembly line for refrigerator 
valves has achieved the following 
results: 


1. Production has been increased 
from approximately 3000 per day 
to a potential of 8000 per day. 


2. Savings are approximately 50 
per cent of the assembly cost. 


3. Valuable space is saved. 


4. Salvage work has been re- 
duced approximately 25 per cent, 
because the seats and threads are 
not as frequently damaged on the 
belt as they were when they were 
placed in baskets and shop pans. 


5. There are fewer discrepancies 
in part counts because an electric 
counter has been installed on the 
conveyor. 


6. A large saving results from 
the elimination of trucking between 
operations. 


7. A better product is produced 
because of better and more uniform 
testing and inspection procedure. 


The 24-hour storage areas for 
component parts were also included 
in the general layout. One services 
the tank and choke lines, while the 
other, located in approximately the 
center of the building, feeds the re- 
frigerator valve, regulator, and 
miscellaneous lines. These storage 
areas were set up to keep the in- 
ventory of component parts to a 
minimum. Both storage areas are 
serviced by an overhead conveyor 
which can‘carry material from any 
location in the plant. 

One of the greatest faults of the 
old layout was the enormous num- 
ber of skids required to handle the 
parts. No matter how many were 
on hand there was always trouble 
in finding empty skids to transport 
both the parts and the finished 
units. In addition, since the ship- 
ping department is located on the 
first floor, all skids had to be trans- 
ported by elevator. Now all! lines 
converge on a common belt con- 
veyor, which transports the cartons 
to a turntable and on to a flight- 
conveyor which delivers them to 
the first floor shipping department. 
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WATER SPRAY WILL STOP FIRE 





N. J. THOMPSON - 


PRAY nozzles are meeting the 

long-standing problem of pre- 
venting spread of fire and hot gases 
through conveyor openings at 
which it is not practicable to in- 
stall positive fire barriers, such as 
firedoors or shutters. 

This development, which was in- 
itiated and now is being perfected 
by the Factory Mutual Laborato- 
ries, is important because modern 
materials handling and assembly 
methods call more and more for 
the use of conveyors which, in 
many cases, pass through floors or 
firewalls. 

Because air expands when heat- 


DIRECTOR OF RESEARCH, ASSOCIATED FACTORY MUTUAL FIRE 
INSURANCE COMPANIES, 


BOSTON 


ed, a rapidly developing fire in a 
flammable liquid or loose com- 
bustible material, for example, will 
force hot gases or flame through 
room openings. At openings through 
walls and floors above the fire 
there also will be a considerable 
draft or chimney effect, in addi- 
tion to the outward pressure of the 
expanding gas. This rush of hot 
gases and flame through unpro- 
tected wall and floor openings has 
contributed to the destruction of 
many buildings. 

Experiments conducted several 
years ago in connection with the de- 
velopment of water spray for ex- 


tinguishing fires had shown that 
high-velocity nozzles produce air 
movement of considerable magni- 
tude in the direction of the water 
spray. That fact led to the thought 
that advantage could be taken of 
this pressure effect, in addition to 
the cooling action of the spray, to 
stop fires that might endanger con- 
veyor openings. 


Spray Fights Fire 


Theoretical calculations indicated 
that the air-blast effect of a high- 
velocity water spray could succe.s- 
fully oppose the outrushing heat 
and flame from a severe fire, if the 
spray nozzles were of the right 
type, properly arranged, and sup- 
plied at sufficient pressure. 

Therefore, a series of fire tests 
was made inside specially con- 
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AT CONVEYOR OPENINGS 


structed buildings erected at the 
Norwood Test Station of the Fac- 
tory Mutual Laboratories. 

In one of the typical tests, a large, 
open pan of gasoline was set on 
fire just inside a door opening. Four 
spray nozzles in a plywood tunnel 
on the other side of the doorway 
were directed so that their dis- 
charge would oppose the travel of 
fire through the opening. A blower 
was arranged to draw hot gases 
through the doorway at a rate that 
might be expected under adverse 
conditions at an actual conveyor 
opening during a plant fire. Trials 
were run with nozzles of different 
sizes and at a number of varying 
water pressures. 

This severe test fire raised the 
temperature in the building high 
enough to spall concrete severely 
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and heat piping red hot. Notwith- 
standing, the spray action pre- 
vented any dangerous passage of 
fire and heat through the opening. 
The plywood tunnel was not even 
charred. Additional tests proved 
that water spray also could stop 
the upward travel of fire and gases 
through floor openings. 

The tunnel represented an open- 
ended housing around a conveyor 
and was provided to take full ad- 
vantage of the cooling and counter- 





HOW AUTOMATIC SPRIN- 
KLERS MAY BE USED UN- 
DER CERTAIN CONDITIONS 
TO PROTECT WALL OPEN- 
INGS IS ILLUSTRATED ON 
PAGE 107 
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draft effect of the water spray. It 
was shown to be an essential part 
of any protective arrangement of 
this kind. 

In actual practice such a housing 
should be constructed cf metal or 
other non-combustible material, 
extending at least 5 or 6 feet from 
the opening into the area to be pro- 
tected, as shown in diagrams above. 

Conveyor openings in walls 
usually require protection from 
hazards on both sides. A separate 
system of spray nozzles and a sepa- 
rate enclosure will be needed on 
each side of the wall. Water flow 
in each system must be controlled 
independently of the other, be- 
cause if both sets of nozzles were 
to be operated simultaneously 
through a single valve, there would 
be no effect one way or the other 





APPROXIMATE MAXIMUM MOUNTING DISTANCE 
OF SPRAY NOZZLES 
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in preventing movement of hot 
gases through the opening. Such 
an arrangement, however, would 
have an excellent cooling action. 

At openings through floors it is 
necessary to stop only the upward 
travel of heat and flame by means 
of spray nozzles located above, and 
arranged to discharge downward, 
through the opening. In addition 
to the housing extending above the 
floor, there should also be a non- 
combustible draft curtain extend- 
ing 20 to 30 inches into the story 
below. 

The most effective type of spray 
nozzles for conveyor openings has 
a solid, conical spray pattern. Since 
objects passing through an opening 
on a conveyor will interfere with 
water distribution, the number of 
nozzles, their discharge angles, and 
their distances from the opening 
should be chosen so that it is well 
covered with dense spray. For ef- 
fective counterdraft action, the 
center line of the discharge must 
be at an angle of at least 60 degrees 
with the plane of the opening. 


Prompt Action an Essential 

Prompt, automatic operation in 
case of fire is essential. Approved 
thermostats, either fixed-temper- 
ature or rate-of-rise type, should be 
located on the side of the opening 
opposite the nozzles, and connected 
to releases that will quickly open 
the water supply valve. 

Take the water supply for spray 
nozzles at wall openings from 
sprinkler piping on the same side 
of the wall as the nozzles. For floor 
openings the water should be sup- 
plied by pipes that are independent 
of the building sprinklers, such as 
a dependable mill-use system. This 
is important because otherwise the 
opening of many sprinklers during 
a fire would reduce the amount and 
pressure of water available for the 
nozzles in the story above. 

Adequate pipe sizes are neces- 
sary. To obtain the required dis- 
charge and satisfactory spray veloc- 
ity with commercial nozzles now 
available, a minimum flowing pres- 


sure of about 25 p.s.i. is required. 


Higher flowing pressures are even 
better, because greater velocity 
produces greater counterdraft ef- 
fect. If flowing pressures are high 
enough, it may be possible to use 
nozzles having smaller orifices and 
still get the required discharge. 
Nozzles of greater discharge rates 
commonly have larger droplet sizes. 
Since the larger drops maintain 
their initial velocities over in- 
creased distances, the maximum 
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distances away from the plane of 
the opening at which the spray 
nozzles may be located will vary 
with the nozzle capacity. With non- 
combustible enclosures, the cooling 
effect will be improved with dis- 
tance. However, the nozzles should 
not be located so far away that 
cooling of the sheet metal or other 
non-combustible enclosure cannot 
be maintained up to the firewall or 
floor opening. 

The approximate maximum dis- 
tances at which nozzles may be 
located are indicated in Table I. 


Non-Combustible Enclosures 


Sheet metal or other non-com- 
bustible enclosures should be used 
and extend at least 3, and prefer- 
ably 6, feet back from or above 
the openings. For best results, the 
enclosures should extend from the 
firewall or floor to the location of 


the nozzles. Good counterdraft ef- 
fect can be obtained at considerable 
sacrifice of the cooling of hot gases 
even without enclosures, but en- 
closures are strongly recommended 
where possible, to improve the pro- 
tection of openings in important 
firewalls. 

The higher an opening is above 
the floor, the greater is the stack 
effect of hot fire gases. To provide 
sufficient cooling and adequate 
counterdraft, either for wall or 
floor openings, the minimum dis- 
charges indicated in Table 2 are 
recommended. 

Table 3 gives the rate of dis- 
charge and the discharge angle of 
a number of the spray nozzles that 
are available. 

The operation of a spray nozzle 
system through an opening forces 
air from the protected zone into the 
fire area. In turn, fire and hot 


gases from this area may be forced 
through other openings, either out- 
doors or into other rooms. Com- 
municating doorways to other areas 
should therefore be closed or pro- 
tected with automatic firedoors in 
the usual manner. Openings to the 
outdoors would be beneficial, unless 
they are subject to adverse wind 
pressure. 


No Substitute for Firedoors 


Water spray protection at wall 
openings is not a substitute for, nor 
the equivalent of, standard fire- 
doors. Also, it is not a substitute 
for stair or elevator enclosures. 

However, it is an advisable type 
of protection for conveyor openings 
where firedoors in first-class fire- 
walls or fire-resistant enclosures at 
floor openings ordinarily would be 
needed but where such installations 
would not function effectively. 





HOW TO PROTECT CONVEYOR OPENINGS IN WALLS 
WITH CLOSED AUTOMATIC SPRINKLERS 
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All openings in firewalls where it is important to 
maintain the cutoff, and the installation of firedoors 
is impracticable, should have spray nozzle protec- 
tion. The only exception might be small openings 
of 7 to 8 square feet or less, particularly if located 
near the floor level. The expense of open nozzles and 





automatic control valves usually is not warranted 
for their protection. Instead, the conveyor should 
be enclosed for at least 3 feet on both sides of the 
firewall, as illustrated above, and ordinary sprinkler 
heads installed within the enclosure, about 12 inches 
away from the wall. Put one head on each side. 
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GM’S PAY PLAN 


HE GENERAL MOTORS formula which ties wages to cost 

of living is a worth-while experiment. Unless some- 
thing of the sort is done—unless some way is found to 
stop the price-wage race—the U.S. economy may stub 
its toe and fall flat on its face. 

The GM settlement may not be the final answer. It 
may not even be a good one. And it appears to be ill- 
timed. Certainly it has encouraged the third round of 
wage increase demands. 
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far above the average for all manufacturing. Hourly 


wages in rubber have outstripped cost of living, but short 
work week knocks total pay rise below “par” of 166.9 


—GOOD OR BAD? 


But the formula at least sets out temporary rules. 
Now that the deed has been done, if enough of indus- 
try—failing to stave off the third round entirely—can 
adopt two-way cost-of-living agreements, we may get 
a stabilizing effect that will carry us out of the present 
inflationary period. If we can find a fair measure 
for standard of living, decide the wage appropriate 
to that standard, and then vary the wage as the meas- 
ure varies, we have a good chance for success. 
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To most executives who have iooxed into the set- 
tlement, the chief questions have been: 


1. What is the effect going to be on the over-all 
labor situation? 


2. Is the GM formula inflationary in character? 


3. Could we profitably adapt all or part of this 
scheme to our own operations? 


Two underlying principles are written into the con- 
tract. First, GM stabilizes the buying power of an 
hour’s work by hitching wages to living costs. Second, 
the company guarantees its 275,000 workers that 
their standard of living will rise as technological im- 
provements increase efficiency. 

The first of these two principles can be found in 
many labor contracts, past 
and present. The second, 


How was the cost-of-living increase cziculated? GM 
based its figures on the BLS index for 1940, which 
averaged 100.2 (1935-39=100). From this, 8 cents was 
fixed upon as the amount required to bring the aver- 
age wage in April, 1948, up to the point where its 
purchasing power was equal to that of 1940. For the 
next two years, pay adjustments will be made quarter- 
ly, 1 cent per hour for each 1.14 points of change in 
the index, either plus or minus, from the April figure, 
beginning September 1. 


What Does It Mean to U. S, Labor? 


The effects of the formula on the over-all labor 
situation have fallen far short of the dire predictions 
heard in some quarters immediately after the settle- 
ment was made public. 
No discernible tendencies 


however, is a_ unique 
clause. 

“Tying a wage contract 
to the cost of living is 
not new,” Ewan Clague, 
commissioner of labor 
statistics, U.S. Depart- 
ment of Labor,’ pointed 
out to FACTORY’s editor. 
“Millions of workers are 
working today under such 
contracts. The strikingly 
new feature of the con- 
tract is the 3-cent annual 
allowance for the general 
increase in national -pro- 
ductive efficiency... 

“It is important to 
note,” he added, “that 
this is the general pro- 
ductivity of industry, and 
not the productivity of 
any particular industry, 
which might be greater 
or less than the national 
average.” 

Here is what the for- 
mula provides: GM work- 
ers received an 11-cent 


@eGM, obviously, is 100 per cent 
for its own wage plan 


@UAW accepted enthusiastically, 
called plan a ‘“‘victory,’’ then 
criticized it on three counts: 


1. Use of 1940 as base year unfair 
because unemployment was _ high, 
wages low 

2. Annual improvement of 3 cents 
is too small; workers should get a 
bigger slice of the profits 

3. Business- or government-initiated 
price roll-backs would have been prefer- 
able to tying wages to BLS index 


@Leaders of industry and or- 
ganized labor generally are criti- 
cal. Some express favor for cer- 
tain aspects of the plan, but few 
are willing to give it 100 per cent 
endorsement. See _ replies to 
FACTORY ’s telegraphic survey 
on following pages 


toward a national labor 
pattern can be seen. But 
the GM plan undoubtedly 
forced the hands of man- 
agement at Chrysler, Gen- 
eral Electric, and other 
other important firms, 
with regard to third round 
increases. Further reper- 
cussions from this prec- 
edent may still come. 

To find out how some 
prominent members of 
management and organ- 
ized labor felt about the 
GM formula, FACTORY 
queried a number of of- 
ficials by wire. Their an- 
swers were divided be- 
tween the cautious and 
the caustic. The principle 
ofanannualimprovement 
to raise the living stand- 
ard finds ample support, 
not unnaturally, in union 
circles. Linking wages to 
the cost of living, how- 
ever, is anothe? matter. 
Some labor leaders say 


increase. starting May 29, 
1948. Of this 11 cents, 6 
cents is a fixed boost. The 5-cent balance is flexible 
—it could be erased by a decline in the cost of living 
during the 2-year contract. On the other hand, this 
nickel could expand to a dime, quarter—any amount 
—in case living costs mount between now and 1950. 
In brief, there is a floor to GM wages but no ceiling. 

In addition, the contract states that 3 cents of the 
11 cents constitutes an “annual improvement factor.” 
By this device, GM management aims to raise em- 
ployees’ living standards each year, whether or not 
technological improvements permit greater production 
for each hour worked. Next May 29, a similar 3-cent 
boost will be introduced. 

Moneywise, the average GM wage climbed from 
approximately $1.50 to $1.61. It can keep rising as 
the BLS index®* rises. But if it falls, the lowest point 
the average wage can reach is $1.56 per hour the first 
year and $1.59 the second. 





* Full title: ‘Consumers’ Price Index for Moderate Income Families 
in Large Cities—All Items.” Published by the Bureau of Labor Sta- 
tistics, U.S. Department of Labor. 1935-39 = 100. 
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they distrust the validity 
of the BLS index, be- 
lieve it could be influenced by an “unfriendly adminis- 
tration.” Other executives—and this includes most ™ 
men on the management side of the fence—assert 
that it is too early to say how such a scheme may work 
out. None of this is conducive to pattern-setting or 
to a broad application of the GM formula to Ameri- 
can industry. 

Moreover, a number of large unions would resist 
such a plan tooth and nail, because, adapted to their 
industries, it would cost employees money—or would 
at least decrease the chance for anything more than 
a slight hike in pay. The reason for this policy is 
fundamental. Wages in only four industries—rubber, 
automotive, machine tools, and malt liquors—have 
climbed more slowly than living costs in the period 
since 1940 (see charts). 


is the GM Plan Inflationary? 


GM officials believe the best practical answer is 
—not seriously. They take the view that two years 
of labor peace can act as a powerful antidote— 
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WHAT LABOR AND MANAGEMENT SAY ABOUT 
THE GM WAGE FORMULA 


REPLIES TO THE TELEGRAPHIC SURVEY MADE BY FACTORY MANAGEMENT AND MAINTENANCE 


@ Replying to your telegram addressed to President 
John L. Lewis, let me say that the wage pattern is 
just another way of regimenting workers by which 
the rich get richer and the poor get poorer. If all 
industry followed the same pattern, the volume of 
sales would decrease because of the inevitable lag 
of purchasing power. 

Workers give up their right to participate in a pro- 
gressive standard of living; management retains its 
stock bonus distribution privileges. The economic 
results should be apparent to a first-year economics 
student. All you have to do is to look to the basic 
industries of England, the coal industry in particular, 
a ascertain the uneconomic results of such a wage 
plan. 

I recognize the present-day inefficient personnel 
management of the industry is trying to find a way to 
take the worry out of management due to their lack 
of know how. The auto workers’ union leaders ap- 
parently are of the same mind or otherwise they 
would not accept such a crummy contract. It is on 
a par with the thinking of the Iowa farmer in years 
past who visualized peace and plenty if hogs could 
only be stabilized at 6 cents a pound. 

Those who think that wage pattern is just what the 
doctor ordered are doomed to wake up to the fact 
that it is nothing more than an economic bad dream. 
But aside from all this, granting that the plan pos- 
sessed any element of equity and would not destroy 
the American way of increasing sales of better things 
for better living, it is anchored to a phony base, the 
Department of Labor cost-of-living statistics. 

K. C. Adams, Editor 
United Mine Workers Journal 


@ The trade union movement has always held that 
the conditions of the workers must be gradually im- 
proved. - As efficiency increases, industry can afford 
to pay higher wages; this it should do if the volume 
necessary to maintain its market is to be kept up... 

In order to safeguard the purchasing power of 
wages, when prices are unstable, we of the ILGWU 
have written cost-of-living adjustment clauses into 
our contracts... 

The adoption of such clauses must not be consid- 
ered a departure from the long-range goals of labor. 
Wage policy in the long run cannot and should not 
be tied to changing living costs. To do so would 
freeze the standard of living and condemn workers 
to an un-American dead level while other groups in 
our society improve their position in life. Wages in 
specific situations must be determined in terms of 
economic realities. Ability of any specific industry 
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through steady and increasing output—to any in- 
flationary tendencies inherent in the wage settlement. 
“Make no mistake about it,” said Harry W. An- 
derson, GM’s vice-president in charge of personnel, 
“to have denied any pay increases at this time would 
have meant a strike. 
“We would have lost—how many weeks of pra- 


to meet a particular wage depends on its competitive 
position, its relative efficiency, its profit-producing 
possibilities, and many other factors. The basic con- 
cept of the UAW-GM formula, which embodies the 
principle that wage increases can be merited entirely 
apart from any consideration of changes in living 
costs, is sound. 

David Dubinsky, President 

International Ladies 

Garment Workers Union 


@ Cost of living must climb as wages climb and if 
wages climb as cost of living climbs, the dog will 
never catch up with his tail. Few seem to realize that 
it takes a couple of years from the time the iron ore 
is dug out of the ground until the necessities of life 
fashioned from it are in the hands of the users. This 
time lag between start of production and start of 
consumption in steel, coal, the automobile industry, 
and every industry means that any wage increase 
based on today’s cost of living is going to raise io- 
morrow’s cost of living. Wages increases are sound 
only when based on productivity increase. 

R. G. LeTourneau, President 

R. G. LeTourneau, Inc. 


@ I do not agree and would not accept for the 
teamsters’ union an agreement similar to that offered 
by GM and accepted by their employees. Part of that 
agreement is based on the cost of living and the report 
of the cost of living made by the Department of Labor 
statistics can be wrong as I have found in the years 
past, especially if the Department of Labor is manned 
by those unfriendly to labor under an unfriendly ad- 
ministration. 
Daniel J. Tobin, General President 
International Brotherhood of 
Teamsters, Chauffeurs, Warehouse- 
men & Helpers of America-AFL 


@ GM recent wage formula is crystallization of a 
general trend in many companies. Cost of living is 
recognized as one of the basic factors in negotiations. 
Variations in rates and contract clauses regarding 
wages, incentives, and other financial benefits to em- 
ployees, variations in financial condition of companies, 
and variations in cost of living in different areas, etc., 
make the exact GM formula of doubtful application 
to all industry. However, the general approach is 
sound and will no doubt speed up a trend in that 
direction. The formula gives proper consideration to 
stabilizing the buying power of employees. It should 
serve as an incentive to employees to increase man- 


duction? I don’t know. Nobody knows. That would 
have been plenty inflationary. And then, after it 
was all over, and the relationships we have been 
trying to build up with our employees had been shot 
to pieces, we’d still face an eventual increase, whether 
we felt it was justified or not.” 

There has been talk in some quarters that the 
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hour production and thus help toward lower prices, 
since all over the 5-cent reduction would be the 
equivalent of a raise to them. It should stimulate 
management to strive for lowered costs through more 
efficient production and distribution methods and 
procedures. It should help insure uninterrupted pro- 
duction for the next two years in GM by having a 
predetermined formula for adjustment of rates with- 
out the confusion and loss attendant upon short 
time reopening clauses. If these values are not ob- 
tained, the formula may serve to freeze, if not to 
increase inflation, since it irrevocably ties wages to 
prices on the way up for the next two years, whereas 
it definitely blocks reduction of labor cost more than 
5 cents on the way down. One great value of the 
formula is that it wraps up in one explicit agreement 
a line of reasoning that has been behind much labor- 
management negotiation. Thus it will probably be- 
come the basis of general study and varied applica- 
tion throughout industry. 
H. K. Clark, President 
The Carborundum Company 


@ My position in reference to the GM wage formula 
at the moment is one of some concern as to its ulti- 
mate economic effect. As a means of promoting 
industrial peace for the short-term future, it is obvi- 
ously ingenious and efficacious. However, it may 
result in the long run in stimulating the wage-price, 
price-wage spiral on its upward course because it is 
tied to the cost of living and wages are themselves 
a major factor in such costs. An economically sound 
wage formula in my opinion must be directly related 
to the increase in productivity which results from 
efficient effort on the part of workers in the industry 
in which it is applied. Higher and higher wages 
without more and more goods or services to divide, 
obviously cannot produce an advancing living stand- 
ard for the nation as a whole. 

H. W. Prentis, Jr., President 

Armstrong Cork Company 


@ I do not think that the GM wage formula will or 
should be adopted generally in American industry. 
I have grave doubts about the advisability of labor 
unions tying their wage policy to a single statistical 
measure. The BLS consumers’ price index contains 
serious gaps and deficiencies. Especially its rent in- 
dex grossly distorts family expenditures for rent, 
failing to reflect actual changes. 

Boris Shiskin, Economist 

American Federation of Labor 


@ No, [GM formula could not be adapted to] our or- 
ganization and type of industry [because we make] 
too much of a diversified line and the industry has 
too many small manufacturers. It is questionable 
[that the formula is a step forward in labor-manage- 
ment relations]; we know only what we read in the 
newspapers and other publications and consequently 
have no information leading up to why this formula 
was adopted. It is possible [that the formula] could 


UAW might not have been able to pull a strike 
at GM, because of inner dissension. Several locals 
registered protests, and the important one at Buick 
actually voted down a strike authorization. 

“To say there would have been no strike just isn’t 
realistic thinking,” Anderson commented. “We were 
quite satisfied in our own minds on that score.” 
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establish a pattern for some industries which make 
products where increased costs can easily be passed 
on to the consuming public, such as automobiles, 
steel, coal, and so forth. 

Stewart Hollingshead, President 

R. M. Hollingshead Corporation 


@ GM formula applies to a special situation. Each 
situation differs from the rest. It is, however, a step 
in the right direction as it introduces rationality in 
relations between unions and employers and should 
tend toward long-term stability in industrial relations. 
Joseph A. Beirne, President 
Communications Workers of America 


@ Formula for adjusting wages in industries paying 
highest wages are inapplicable to other industries, 
particularly those paying lower wages and most 
heavy goods industries. The relationship of wages 
among American industries in 1940 was not sound as 
many workers were underpaid in relation to the pre- 
vailing wage levels. Increases intended solely to off- 
set rise in cost of living must be calculated from date 
of last wage adjustment rather than referred to a 
date as far back as 1940. Wage increases granted 
since 1940 have been based on many factors other 
than cost of living. The profits of a company cer- 
tainly must be considered in determining labor’s wage 
adjustments. The workers’ inadequate share of the 
product of our private economy must definitely be 
reconsidered if we are to have a stable economy. I 
approve of principle of labor sharing regularly 
through wage adjustments in increased national and 
company productivity. 

Emil Rieve, President 

Textile Workers Union of 

America-CIO 


@ Have used cost of living index for nine years in 
adjusting basic wages and piecework prices. We 
have found it very satisfactory from all points of 
view. It seems to me to be basically sound, although 
if everyone adopted it, the cost of living might in- 
crease with wage increases, only faster. 

James F. Lincoln, President 

The Lincoln Electric Company 


@ There is a disturbing feature inherent in the GM 
formula, or in any other formula which ties wages 
directly to the cost of living. In my opinion, any 
such arrangement tends to reduce, if not apparently 
to eliminate, the stake which each worker has in the 
fight against inflation. From the short-range point 
of view, a worker cannot be hurt by increases in the 
cost of living, so long as his wages are increased pro- 
portionately, and few of us are wise enough to ap- 
praise our problems entirely from the long-range 
view. 

General manager of personnel 

and industrial relations 

of a a large oil company 


Of course, it can be argued that any wage raises are 
inflationary, if the quantities of goods and services 
do not increase proportionately. Once again, how- 
ever, GM officials believe there are practical consider- 
ations which more than balance this drawback. 

They point out that economists do not look for 
further sharp increases in the cost of living—either 
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this year or next. U.S. crop reports and the agricul- 
tural situation in Europe offer substantial hope, in 
fact, that living costs will hold steady—after a slight 
seasonal rise during the summer—and may even 
decline later in the year. 

“It’s a calculated risk on the part of GM,” is the 
way Anderson puts it. Food costs, making up 40 per 
cent of the index, exert the most powerful single 
effect on it. GM management is banking on the pre- 
diction that the BLS index is either near or at its top. 

If the economic forecasters are proved wrong, the 
present settlement can be a costly business. Take the 
experience of Sinclair Oil Corporation. Back in Octo- 
ber, 1946, the management signed an agreement with 
the Oil Workers International Union-CIO, tying wages 
to the BLS index. It was a period of steadily climb- 
ing living costs. By July of the following year, wages 
had risen 28 cents per hour over the October level. 
This was 3 cents per hour more than other companies 
in the oil industry were paying, and on August 1, 
1947, Sinclair negotiated a new contract with the 
union, abandoning the plan and cutting wages back 
to a competitive basis. 

“We still like the idea of tying wages to living 
costs,” said Daniel T. Pierce, assistant to the com- 
pany’s president. “The trouble was, we got into it at 
a time when the cost of living was going up rapidly. 
It can’t be described as a successful experiment.” 


Can Others Use the Plan? 


Whether or not all or part of the GM formula could 
be profitably adapted to an individual company can, 
in the final analysis, be decided only after studying 
the special facts of the case. 

For example, a large concern with plants across 
the country would be inclined to follow GM’s lead 
and use the national BLS index. Employers with 
only local operations, however, might prefer to use 
the index for their city—if there was one. If not, 
then one for a comparable city, because the national 
index figure is an average—weighted—of the indexes 
for 34 cities, so that in some cities it is higher and 
in others it is lower. 

Advising members of the trade association it rep- 
resents, here is the way a prominent firm of indus- 
trial relations lawyers in Cleveland puts it: 

“If the wage increase situation of any employer 
differs from that of General Motors in that its total 
Wage increases since January, 1940, exceed the 69 
per cent increase in the cost of living, the principle 
of the GM settlement should be urged in opposition 
to any further cost-of-living adjustments. The 3-cent 
annual improvement factor increase is based on the 
historical (and in recent years highly theoretical) 
annual gain in productive efficiency.” 

There will, of course, be other problems. A num- 
ber of them, as seen by GM management, were de- 
fined in a recent speech by Pres. C. E. Wilson. His 
words offer convincing evidence that no matter how 
big the company, labor headaches run pretty much 
to. type. Speaking of GM’s over-all objectives for 
the agreement, Wilson said: 

“We want assurance of stable and cooperative re- 
lations with our employees. . .. If the workmen in 
a particular plant are dissatisfied with the supervision 
and management, it is very difficult indeed, or almost 
impossible, to establish efficient operation. Coopera- 
tion is a requirement of a successful business.” 

Another management goal, Wilson stated, was “a 


better understanding of the rights and responsibilities 
of the parties. . . . Perhaps the easiest thing would 
have been to say ‘no,’ to [the UAW’s] economic de- 
mands and hope that with better crops this summer 
the cost of living would go down, that the union and 
its members would be patient and not precipitate a 
disastrous series of strikes. This would be leaving 
all the responsibility with the union. We believe 
we should share that responsibility. ...” 

Besides the general objectives, Wilson also outlined 
three specific ones to which the GM formula supplied 
a satisfactory answer: 


“1, What is a sound -basis for determining wages? 

“2. How do workmen get their real wages increased 
as the years go by so that they can reasonably share 
in the prosperity of America? Can they only accom- 
plish this by strikes and threats of strikes? 


“3 If we said ‘No,’ to the request for wage increases 
at this time in face of the recognized increases in 
the cost of living, how could we explain to [GM] 
workers that, while we were asking them to accept 
the lowest standard of living they had had in eight 
years, we were at the same time selling our cars for 
hundreds of dollars less than we knew the market 
was willing to pay for them? For me, that was the 
$64 question...” 


To such specific and general considerations must 
the individual management inevitably return in judg- 
ing whether the GM formula is adaptable to its own 
organization. Moreover, a large number of manage- 
ments will find that, other things being equal, they 
lack an essential point in selling the idea to their 
unions. This is, that wages paid their employees are 
much higher today, compared with current living 
costs, than they were in 1940. Since this would mean 
small pay increases, or perhaps none whatever, the 
unions involved can be counted on to buck all at- 
tempts to tie wages to the BLS index. 

Chances for the annual increment clause are bet- 
ter. While some managements and unions will oppose 
it on principle and others will be unable to agree on 
what the exact figure should be, it can be expected 
that the clause will be discussed—and adopted—at 
an increasing number of future negotiations. The 
idea makes the kind of sense that is widely under- 
stood in America. 

* - * 

TO SUM UP: The GM formula-is a worth-while 
experiment. It is a fresh and unusual effort to solve 
the wage-price spiral. As such, parts of the agree- 
ment may have permanent value in the labor-man- 
agement relationship. 

Much of management will consider its timing 
unfortunate. A precedent was set which forced other 
large companies to swerve from their previous poli- 
cies on third-round demands. 

But the early fear that a national labor pattern 
would develop along the lines of the GM cost-of-liv- 
ing plan has already proved needless—and for good 
reasons. Chief among these is the fact that what holds 
for GM and the UAW is not applicable to industry at 
large. Only four unions have watched their mem- 
bers’ living cost sprint ahead of wages since 1940. 

Finally, the danger of inflation in the GM formula 
is not serious—as closely as can be determined from 
the economic and practical data available today. 
GM and UAW made a deal from which both will 
profit—a calculated risk which may well pay off. 
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WHEN CALL BOX IS PULLED, ALARMS RING IN ALL PLANT MAINTENANCE DEPARTMENTS AND RED LIGHT FLASHES ON AT ALL OTHER BOXES 


ALARM SYSTEM MINIMIZES 
CONVEYOR DOWNTIME 





L. R. BOGARDUS «+ CHIEF 


NEW alarm system has min- 
imized conveyor downtime in 
case of failures at Packard. Main- 
tenance men are now on the job to 
make repairs six times faster than 
before. As a result, thousands of 
dollars’ worth of production has 
been saved, and idle productive 
man-hours are greatly reduced. 
Production foremen used to call 
the central maintenance office on 
the plant telephone when conveyor 
trouble developed. Maintenance 
would then try to locate the proper 
men to put on the job. 


Delays Cost Money 


Many times it required from 30 
minutes to an hour to assemble the 
necessary crew and dispatch it to 
the trouble spot. These delays 
were costing the company a lot of 
money through idle time and dis- 
rupted production schedules. 

A conveyor alarm system was in- 
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ELECTRICAL 
CAR COMPANY, 


ENGINEER, 
DETROIT 


PACKARD MOTOR 


stalled to notify the maintenance 
men the moment a conveyor fails 
because of mechanical, power, or 
other trouble. Call boxes, similar 
to those used for fire alarms, are 
located throughout the plant at key 
points. 

Anyone—foreman, worker, or in- 
spector—can “pull the box.” There 
are no telephone delays; no hunt- 
ing: around for key men. The in- 
stant a box is pulled, alarms ring 
throughout the maintenance de- 
partments—loud, high-pitched bells 
in the electrical, millwright, and 
sheet metal shops; and a soft but 
easily heard chime in the central 
maintenance office. 


Rush to Trouble Spot 


At once, things begin to happen. 
Pre-selected, key maintenance men 
in each of these departments are 
scheduled to respond to certain 
calls. They drop anything they are 


doing and rush to the trouble spot. 
Calls are sounded in Morse-type 
code, so that the men can tell the 
exact location of the trouble. 
Maintenance supervisors rush to 
the job, too. Nothing is spared to 
repair the conveyor and get it oper- 
ating again just as quickly as hu- 
manly possible. 


All Boxes Light Up 


All call boxes are connected in 
series, so that when one is pulled, 
a red light flashes on at all the 
others. This is a warning that 
trouble has occurred on one of the 
lines, and that precautionary meas- 
ures should be taken to prevent 
material from backing up at de- 
livery points. When the repair is 
completed, the lights go off and 
normal production is resumed. 

The alarm system need not be 
limited just to conveyor break- 
downs. At Packard it was started 
as a conveyor alarm, but now that 
it is working, it could be used as 
an alarm for any other type of 
trouble in the plant. 
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PRODUCTION UP 15 PER CENT WITH 


SIX IMPORTANT FUNCTIONS are performed by this unique production 
planning and control board. Dings Magnetic Separator uses it to.:.. 


RECORD the load of work ahead of major tools or operations 


REFLECT directly the status of all production work 


FORECAST the hiring or transferring of personnel; subcontracting or 


manufacturing; the purchase of required tools and materials 
DETERMINE schedules for shipments 
PLACE work on the most efficient tools 
BALANCE work in process 





J. M. SHANK * ASSISTANT 


MAGNETIC SEPARATOR COMPANY, 


PRODUCTION control board 

helps management at Dings 
to plan flow of work and shop loads 
efficiently. Since installation of the 
board, output has increased more 
than 15 per cent. Manufacturing 
costs are lower. And _ shipping 
schedules are more accurate. 

As many as 150 entirely different 
magnetic separators may be pro- 
duced each month in this plant. 
There may be more than 15,000 
shop operations. To control flow of 
work and the shop loads presented 
a unique problem. Some method 
had to be devised that would offer 
the least overhead expense. It also 
had to be simple to operate, flexi- 
ble, and accurate. 

The production control board was 
devised to establish and maintain 
the proper routing of all material. 
In addition, shop loads are posted 
to the board. At any time, a quick 
glance will give complete infor- 
mation regarding jobs in process, 
amount completed, and the load on 
any section of the plant. 


How Board Is Made 


Made of %-in. plywood, the 
board offers an excellent writing 
surface. It is 4 feet high by 8 feet 
long. Spools of rolled white tape, 
2 inches wide, are mounted on the 
top. Each spool can be rolled up 
or down as required. Take-up 
reels are located on the bottom. 

The board has been placed in the 
production planning office, where it 
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GENERAL MANAGER, 


DINGS 
MILWAUKEE 


is available to all production people. 
Each tape represents an operation 
or a primary machine tool in the 
plant. Actually the size of the 
board is controlled by the number 
of tapes required. It can be ex- 
panded easily as production is in- 
creased and new tools are pur- 
chased or operations added. 

On receiving an order for pro- 
duction, the production planner 
breaks down the unit into all its 
component parts. Each component 
is entered on an operational break- 
down form covering the unit to be 
built. All necessary operations re- 
quired to complete the order are 
listed. This information provides 
the base for posting to the control 
board. 

Once each week all orders pre- 
pared for production are reviewed 
by management. The approximate 
load for one week is selected. De- 
tails for these jobs are then posted 
to the board, which never contains 
less than a week’s load, and seldom 
more than two. The week’s shop 
load is determined with these fac- 
tors constantly in mind: (1) Cus- 
tomer urgency; (2) similar units, 
to save set-up time; (3) balance of 
the flow of work. 

The planning clerk is responsible 
for posting the detailed information 
to the board. Entries made on the 
individual tapes are: First line, job 
shop number; second line, code 
identification of the order; third 
line, job item number, ope ation 


number, and estimated production 
time. 

Tapes are totaled for hours al- 
lowed and actual hours used. Addi- 
tion of the time totals on each tape 
permits quick determination of the 
load on any section of the shop. 

Routing tickets are issued as soon 
as new postings are made to the 
board. Material is obtained from 
stock and delivered to the first 
operation. The routing ticket stays 
with the material until it is as- 
sembled into the final unit. Oper- 
ators place the parts in the out 
position near their workplaces. 
Handlers then move them to the 
next operation. This cycle is re- 
peated until the part is completed. 


Board Is Kept Up to Date 


Handlers maintain records of all 
moves. Slips are turned over to a 
production clerk who adjusts the 
status of the part on the control 
board. The clerk’s operation is sim- 
ply one of crossing out the oper- 
ation on the board, and placing a 
red dot in front of the entry on the 
tape describing the next operation. 
This procedure allows a quick 
visual reference to the board to 
discover the total load of work 
actually awaiting a given opera- 
tion. Thus the board shows both 
the actual backlog awaiting work 
under each operation and the total 
load awaiting the operation. 

Through his daily checking of 
the board regarding estimated 
hours and completed work, the 
production planner can come to one 
of the following conclusions: 

That his estimate of time was 
too long or too short. Such find- 
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ROLL-TAPE CONTROL BOARD 


ing makes him better able to im- 
prove his basis of scheduling. 
That the machine or operator is 
not up to the proper efficiency. 
This information indicates a need 
for bettter, more accurate and up- 
to-date supervision, training, shop 
discipline, or equipment. 
Immediately after installation of 
the board it was found that two 
machine tools were overloaded. 
They were the drill press and the 
planer. Action was taken at once 
to correct this condition by institut- 
ing a second shift and jobbing 
some of the work out. After elim- 
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ACCURATE CONTROL over the flow of materials and 
a quick picture of shop loads are afforded by production 


inating these existing bottlenecks, 
a potential trouble spot was discov- 
ered in winding capacity. This 
problem was solved by the addition 
of winding personnel and equip- 
ment. Bit by bit, with the use of 
the board, all unbalanced condi- 
tions are being eliminated. More 
effort can be expended on the pro- 
duction job—resulting in increased 
shipments. 

The responsibility for all sched- 
uling, production planning, and 
routing of materials has been lifted 
from the shoulders of the produc- 
tion superintendent. Before, with- 


control board. There is a tape for each machine and op- 
eration, to which information is posted from shop orders 





out any systematic controls, he 
spent most of his time on these 
jobs. His time is now available for 
the important tasks of manage- 
ment, wherein cost reductions can 
be effected. 

Information from the board is 
useful to the sales department, too. 
By checking with the production 
planner, more reliable promises of 
delivery dates can be made. 

Workers, also, like the new sys- 
tem. They have no fear of run- 
ning out of work. Jobs are being 
planned in an orderly manner, and 
workers seem to be more efficient. 
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INSPECTION AREA conditions are 
duplicate of overcast days—250 foot- 








candles without glare at the working 
level. Limits on the variation of tem- 


CONDITIONED AREA FOR 


Output per man-hour jumped 10 to 15 per cent when 


control of atmosphere allowed greater accuracy 





HOWARD BOGUE - 


SUPERINTENDENT OF PRODUCTION, PLANT 1, FRIGIDAIRE DIVISION 


GENERAL MOTORS CORPORATION, DAYTON 


pax tolerances and assembied 
clearances as low as 0.0001 inch 
posed a tremendous inspection and 
assembly problem in the manufac- 
ture of the precision refrigerator 
compressor at the Frigidaire’s Day- 
ton plant. We not only solved that 
problem, but in doing so made pos- 
sible an increase in output per 
man-hour of from 10 to 15 per cent. 

It was determined that the only 
possible solution was to place the 
inspection and assembly operations 
within the confines of a specially 
lighted, air conditioned, humidi- 
fied, air-cleaned room. Because of 
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the large floor area which these 
operations would normally have 
had to occupy, and because of the 
expense of completely condition- 
ing so large an area, considerable 
attention was paid to layout. Prin- 
cipal problems centered around 
storage of incoming material to be 
inspected, the inspection area it- 
self, storage of parts after inspec- 
tion and before assembly, and lay- 
out of final assembly lines. 

The total volume of the room in 
which con.rolled conditions had to 
be established was 385,000 cubic 
feet. The conditions that had to be 


perature assures accuracy of gages 
to plus or minus 20 millionths inch 


INSPECTION 


maintained included a_ constant 
temperature of 75 deg. F., and a 
35/40 per cent relative humidity 
In addition, to keep air both clean 
and healthful, it was necessary to 
change the air completely every § 
minutes and to provide for a fresh 
air intake of 25 per cent, which 
called for a total capacity of 48,000 
c.f.m. It is provided by fourteen 
20-ton compressors equipped with 
cooling coils. 


Moisture Removed 


The recirculated and fresh air is 
dropped below the dewpoint to re 
move moisture and maintain th: 
desired humidity. Before discharg- 
ing the air into the conditioned 
room it is passed through four re- 
heating coils which bring it up to 
75 deg. F. Walls are of regular 
wood and glass construction with 
no special insulation. 


FACTORY MANAGEMENT and MAINTENANCE 





ASSEMBLY operations are not slowed 
down by need for making selective 





fits. Parts remain interchangeable. 
Controlled, dust-free air assures it 


AND ASSEMBLY 


The necessity for absolute “dust- 
lessness” required the installation 
of an electrostatic precipitation 
unit in the air return system. 

To eliminate the dust which rises 
from an ordinary concrete floor, a 
hard flint-type rock known as 
“flat-rock” was used in the cement 
mix instead of the usual limestone. 
Two men on each shift keep vacu- 
um cleaners running over the floors 
continuously, to take care of any 
dirt that workers may bring into 
the room on their shoes or clothing. 
And employees are required to 
keep their fingernails clean, so that 
there is no possibility of foreign 
matter getting into the mechanisms 
they are working on. 


Good Lighting 


The inspection room is illumi- 
nated with 1500 fluorescent lights 
designed to relieve eye fatigue, re- 
duce shadows to the minimum, and 
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improve efficiency in parts inspec- 
tion. The light factor for inspection 
purposes—250 foot-candles deliv- 
ered 30 inches from the floor—was 
determined by trying to duplicate 
the conditions of a slightly over- 
cast day. It was felt that, under 
this kind of light, more accurate 
inspections could be made than 
ever before. 


Color Reduces Fatigue 


Prior to this installation, because 
of shadows and improper refiec- 
tion, inspection facilities had never 
been sufficiently well lighted to de- 
tect chatter marks in ground sur- 
faces or to maintain uniformity in 
finish and appearance. Normally, 
light of such high intensity might 
be expected to produce operator 
fatigue, but this effect has been 
offset by introducing varying 
shades of green on the walls. 

Piece parts are brought into the 


room in trays that may be tiered 
without allowing the bottom of one 
to touch parts in the pan below. 
Parts consist mainly of rollers, 
vanes, cylinders, eccentrics, and 
bearing plates. Each product and 
size of product has its own inspec- 
tion point. 

To facilitate movement, material 
is delivered direct from a machine 
operator to a bank set up at the 
end of the inspection bench over 
which the part will travel. Depend- 
ing on the “entering” temperature, 
that is whether the materia! was 
hot or cold when placed in the 
bank, time to reach room tempera- 
ture varies from 4 to 24 hours. 
When there is any doubt, a thermo- 
couple is used to determine wheth- 
er the temperature is within the 
limits required for inspection. 


Inspection Procedure 


As parts are required for inspec- 
tion, they are removed from the 
parts bank at the head of each in- 
spection table, and the tray on 
which they rest is: placed beside 
the operator. Electro-limit gages 
(accuracy, 20 millionths inch) oc- 
cupy a minimum of bench space 
while doing a maximum of inspec- 
tion work. They are used in con- 
junction with special fixtures. It is 
estimated that the use of any other 
type of gaging would have re- 
quired three times the space. On 
the average, gages are capable of 
checking over 8000 units per 8- 
hour shift. 

After acceptance, parts with par- 
ticularly fine finishes may be cov- 
ered with waxed paper. If long 
storage is indicated, parts are in- 
dividually wrapped. Following in- 
spection, parts are transferred to a 
roller conveyor on which they 
move to a finished stock section 
located near the assembly division. 
At a point between inspection and 
the finished stock bank, a business 
machine operator credits the parts 
to the employee who produced 
them. The special form used is 
then sent to the payroll depart- 
ment for computation. 

Under the same controlled at- 
mospheric conditions that prevail 
during inspection, parts are assem- 
bled on one of four conveyors. A 
stock operator removes parts from 
the finished inspection stock bank 
and places them at the head of 
each assembly line as required. At 
the present time, a 1%- to 3-hour 
bank is maintained on all material. 
When shortages relax, it is planned 
to keep a 24-hour bank of each 
of the items. 
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BULKY PARTS are cut up and baled or compressed be- BRASS TURNINGS are collected, pressed into bricks. 
fore being sent to the foundry where they are melted down Because bricks are qj] brass, they command high prices 


WE SORT SCRAP TO GET TOP PRICES 





F. J. McLAUGHLIN ° 


HE key to successful salvage is 

sorting. Miscellaneous junk 
brings little return on the market. 
But when materials are segre- 
gated, top prices can be obtained. 

Everything is now sorted at 
Pontiac. From tiny metal pieces 
to heavy lumber, dozens of differ- 
ent sorts of metals, wood, paper, 
and containers of every description 
are reclaimed from the status of 
scrap. They are then sorted, re- 
used, sold, or otherwise disposed of. 

There are special galvanized con- 
tainers and trucks for handling 
floor sweepings, and wire containers 
are provided for the collection of 
paper. Specially engineered quick- 
dumping trucks convey the various 
kinds of materials from the plants 
to the salvage building, and hop- 
pers with a low center of gravity 
haul sludge and liquids to the 
dumps. 

Advantages accruing to the pro- 
gram can be seen by examining the 
figures on the volume of materials 
salvaged. Here are some examples: 

More than 7% tons of paper is 


EXECUTIVE ASSISTANT TO THE GENERAL MANAGER, PONTIAC 
MOTOR DIV., GENERAL MOTORS CORP., 





PONTIAC, MICH. 


baled every day. About 700 cor- 
rugated boxes are folded, bundled, 
and returned to vendors per day. 

About 1000 board feet of lumber 
is reclaimed daily for parts ware- 
house shipping. Twelve loads of 
wood are provided daily for light- 
ing the foundry cupolas. Seven or 
eight large truck loads of kindling 
wood are made available each day 
for sale to employees. 

An average of 37 steel drums are 
returned daily to vendors, and ap- 
proximately 1000 boxes and kegs 
go back to plants for reuse. 


Steel and Iron Salvage 


Approximately five railroad car- 
loads of steel and iron are salvaged 
each day for remelting in the foun- 
dry’s cupolas. A typical month of 
salvaged metal has shown figures 
like these: 2,478,000 pounds of cast 
iron borings; 3,055,000 pounds of 
steel bales; 1,520,000 pounds of steel 
chips; and 605,340 pounds of scrap 
steel. Prepared iron and steel are 
loaded directly into railroad gon- 
dola cars by a large overhead trav- 


eling crane and magnet at the load- 
ing dock. 

Also located in the salvage build- 
ing is a paper shredder which cuts 
up old records and papers for use 
as packing material in the parts 
warehouse. Tin cans, wire, banding 
iron, and light sheet-metal scrap 
are baled for transportation to the 
foundry. Copper wire is salvaged 
by burning off the insulation, and 
babbitt and brass turnings are 
compressed into small bales to be 
sold. 

Brass valves for steam, air, and 
water are salvaged and returned. 

Burlap bags are segregated and 
returned. Non-ferrous metals are 
sorted and sold, or returned for re- 
use. Pure nickel and copper are 
provided for special casting alloys 
at the foundry; lead for the main- 


tenance department, and the like. 


Other special steels are segregated 
and merchandised on the market. 

Salvage operations at Pontiac are 
“big business” and they are paying 
handsome dividends. Nothing is 
wasted or thrown away if it can 
possibly be used. Application of 
scientific methods to salvage is 
helping to fight the never-ending 
war against waste. 
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PAPER salvage runs 150 tons a month. Bales make for WOOD is sorted three ways: Best is reused; large 
easy handling. Reusable boxes go back to vendors’ pieces go in foundry fires; kindling is sold to employees 








Steel chips and turnings, soaked with oil, are placed Dry chips, after spinning, are dumped on conveyor. 
in centrifugal wringer, separated by whirling action This eliminates all handling in transport to gondola car 





rw 4 : 


Oil from wringer flows directly to reclaiming room. Chute carries chips from conveyor into gondola car, 
Equipment permits recovery of 20 to 25 barrels a day which carries them to foundry for pressing into bricks 
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POLICY MANUAL HELPS SUPERVISORS 


IN DAY-TO-DAY 





yr J. WENLEY ° 


EDITOR PERSONNEL 


PUBLICATIONS, MINNESOTA 


MINING & MANUFACTURING COMPANY, ST. PAUL 


HE purpose of the supervisor’s 

policy manual in use at Minne- 
sota Mining & Manufacturing Com- 
pany is to furnish a reference for 
the supervisor in administering the 
industrial relations policies that af- 
fect hourly employees. Similar 
policies affecting foremen and su- 
pervisors are outlined in a separate 
section of the manual. 

The manual is divided into 13 
sections, which are kept in a heavy 
leather loose-leaf binder. There are 
50 of these books placed at various 
desks throughout the St. Paul 
plant. From 2 to 15 supervisors are 
assigned to each manual. A total of 
250 individuals have access to them. 


Efficiently Indexed 


The manual was initially made 
available to supervisors when only 
three sections were completed. To 
date, nine sections have been com- 
pleted. When the remaining sec- 
tions are done, a comprehensive 
alphabetical index will be inserted 
to provide quick and easy reference 
to any desired information. Mean- 
while, practical and easily expand- 
able section indexes are in use. 

The completed sections include: 
_ Employment—federal, state, and 
company regulations; and general 
procedures for promotion, transfer, 
layoff, termination, and recall. 


Wages—base_ rates, classified 
rates, wage payment, rate changes, 
and adjustments. 

Hours—definitions of work day, 
first shift, payroll week, and gen- 
eral procedure for scheduling and 
recording hours worked. 

Grievances — employees’ rights, 
foremen’s responsibility, and es- 
tablished grievance procedure. 

Discipline—policy and procedure 
for handling disciplinary cases. 

Seniority—seniority clauses and 
their application to promotions, 
transfers, layoffs, and recalls. 

Vacations—policy and procedure 
for scheduling vacations. 

Benefit plans—general provisions 
of each plan and pertinent infor- 
mation concerning Workmen’s 
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Compensation, Unemployment In- 
surance, and Social Security. 


Foremen—foremen’s policies. 


Particularly noteworthy, and 
perhaps representative of other 
sections, is the section dealing with 
ccmpany policies affecting fore- 
men. Foremen show a keen inter- 
est in this section, especially with 
regard to salary policies. They 
feel that if they are to be called 
part of management, they should 
see some of the “inside works.” 

Information is given also on such 
matters as 3-M’s management in- 
centive plan, shift premiums, hol- 
iday pay, travel expense, demo- 
tions, the “Supervisor’s Bulletin,” 
management conferences, the 3-M 
group insurance plan, and the re- 
tirement income plan. 

Since the 3-M policy manual for 
management representatives can 
fulfill its purpose only as far as 
the material in it is authentic, 
clearly understood, and up to date, 
a definite procedure has been es- 
tablished for inserting new or re- 
vised material. 

To begin with, only three persons 
are given authority to issue indus- 
trial relations policy and proce- 
dure. Copies of all such issues are 
routed through the manual editor, 
who reviews them to determine 
whether or not they are new, or if 
they replace or are in addition to 
existing policy. When revision or 
addition to the manual is to be 
made, the manual editor and his 
assistant personally insert the new 
material in each copy. 


Checking the Supervisor 


At the same time, the manual 
editor places tabs in the manual 
with the material. The tabs bear 
the names of the supervisors as- 
signed to that particular manual. 
A notice is sent to each supervisor 
informing him that new material 
has been placed in the manual with 
his tab. When the supervisor has 
read the new material, he returns 
the tab to the manual editor by of- 
fice mail. If the manual editor does 
not receive a tab within 10 days, 
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he calls the supervisor to find out 
why. Thus a careful check is ob- 
tained to assure that each super- 
visor learns of revisions in policy. 

The manual editor, who is a 
member of the training depart- 
ment, is responsible for writing 
manual material and clearing it 
for accuracy with experts on any 
particular subject, such as mem- 
bers of the payroll department, 
employment office, the industrial 
relations manager, or others. 

Before any material is inserted 
in the manual, it is reviewed by a 
six-man committee of foremen to 
determine whether or not proce- 
dures have been clearly outlined 
and uniformly interpreted. This 
committee ordinarily meets with 
the manual editor every other 
week, and is on a rotating basis. It 
may not form policy, but it may 
recommend changes. There is an 
additional advantage of foreman 
participation in the development 
of the manual—a _ psychological 
one. Foremen have a right to feel 
that they help in making the man- 
ual a useful tool of management. 
In fact, it was this committee 
which designed the cover and for- 
mat of the manual itself. 


Changes Are Publicized 


Notices of changes in, or addi- 
tions to, policy are first issued in 
bulletins or letters. Copies of all in- 
dustrial relations policy material 
come to the editor’s desk so that 
additions or revisions to the man- 
ual may be made shortly after the 
effective date of the policy. The 
copies of the manual are at desig- 
nated desks or stations at all times, 
whereas bulletins and letters are 
frequently difficult to locate when 
needed. Should a supervisor wish 
to study the original issue of a pol- 
icy, he need only glance at the bot- 
tom of the page in the manual con- 
taining the new entry. There he 
finds the proper code number of 
the original notice. 

To date, the supervisor’s policy 
manual has worked very well. Re- 
cently, a survey was undertaken to 
obtain supervisors’ reaction to the 
book. They were almost unani- 
mously enthusiastic about its cov- 
erage and method of presentation. 


121 














Characteristics of A.C. to D.C. Conversion Equipment 
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FIGURE 1. CHARACTERISTICS OF COMMONLY USED TYPES OF A.C. TO D.C. CONVERSION EQUIPMENT ARE SHOWN IN CHART ABOVE 


WHEN YOU HAVE TO CONVERT 


PART 1. Performance and application of converters and IRECT-CURRENT electrical energy 
is required for many indus- 


electronic rectifiers. Part 2 will appear in an early issue trial applications. Since the power 
supply is almost universally alter- 


E.W. HUTTON » CONTROL ‘ENGINEERING DIVISION, GENERAL ating current, the problem often 
arises of selecting equipment to 


Pee ee Mee AEE. Sent convert a. c. to d. c. power. In this 
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IS RATED 120,000 VOLTS, 250 MA., 


A.C. TO D.C. POWER 


equipments will be discussed, to 
serve as a guide for their selection. 

The most common applications 
requiring d. c. power may be 
roughly segregated into three 
groups: (1) Those requiring high 
current at a low voltage; (2) those 
requiring moderate current at mod- 
erate voltage; (3) those that re- 
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quire comparatively low current at 
high voltage. 

These groups may be further 
modified by additional require- 
ments, such as adjustable voltage; 
specified voltage regulation limits; 
ability to absorb “pump-back” cur- 
rents from overhauling loads; 
specified ripple content of the volt- 


MAKES USE 





SYNCHRONOUS MOTOR AND TWO 4000-KW., 750-VOLT GENERATORS 
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OF HIGH-VACUUM HOT-CATHODE TUBES 


age wave; or special characteristics 
—for example, current limit. 

The engineer must determine all 
the requirements for his applica- 
tion, and then attempt to fill these 
requirements by the most econom- 
ical means. In other words, he 
must select the right tool. 

High current at low to moderate 
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voltage is required for many 
processes in the electro-chemical 
industry. The production of alu- 
minum, magnesium, chlorine, zinc, 
and copper accounts for the largest 
consumption of d. c. power. In- 
stalled equipment for these proc- 
esses exceeds 3,000,000-kw. ca- 
pacity. Many other processes, such 
as plating and etching, add to this 
total. The plate- formation and 
charging of storage batteries also 
may be included in this category. 

These applications usually call 
for a constant voltage, and may re- 
quire that the voltage be adjustable 
and regulated at that value. 

Moderate current at moderate 
voltage is required for certain 
magnetic devices, such as lifting 
magnets, chucks, clutches, solenoid- 
operated devices, and relay equip- 
ment. Direct-current motors com- 
monly are used in drives requiring 
wide ranges of speeds; precise con- 
trol of speed, torque, or horse- 
power; safe operation under 
overhauling loads; or special char- 
acteristics. These applications will 
present the widest range of re- 
quirements. With motor loads the 
ability to absorb “pump back” cur- 
rent may be essential. Wide ranges 
of voltage adjustment may be 
necessary, good regulation (even 
employing speed-sensitive or cur- 
rent-sensitive regulators) may be 
required, or it may be desirable 
to limit currents or torques. Again, 
it may be essential that the voltage 
remain constant and have low rip- 
ple for general-purpose d. c. shop 
buses. 

High-voltage d. c. power is 
necessary to supply electrostatic 
precipitators for gas cleaning or 
recovery of fly ash, some high-fre- 
quency industrial heating equip- 
ment, and for communication 
equipment. Power supplies for 
other electronic apparatus often 
fall in this group. 


Three Types of Equipment 


In the United States the prin- 
cipal methods used to convert a. c. 
to d. c. power may, for discussion, 
be roughly grouped into three 
classes: (1) Rotating equipment, 
which includes the synchronous 
converter and the motor-generator 
set; (2) electronic rectifiers, which 
include the vacuum, gas-filled or 
vapor-filled hot-cathode tube, or 
the pool-cathode tank or tube; (3) 
metallic rectifiers, which include 
the copper oxide, magnesium-cop- 
per sulphide, and selenium types. 

A fourth type, the mechanical or 
contact converter, recently has 
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FIGURE 4. Two high-vacuum tubes 
in power pack for air cleaning pro- 
vide 6500 volts for the collector plate 
circuit and 13,000 volts for the ionizer 
circuit 


been introduced from abroad, but 
is not common in this country and 
will not be included in this article. 


Fields of Application 


Figure 1 shows the general fields 
of application of various types of 
converters. This chart was com- 
piled from data on a number of 
existing converter installations. 
Since extraordinary installations 
falling outside these general areas 
of application purposely were omit- 
ted, this chart should not be con- 
strued to indicate limitations on 
any converter, nor should it influ- 
ence any design considerations. 
Direct comparison between con- 
verter types usually is impossible, 
since each has characteristics and 
limitations that define its field of 
application. 

Basically, the rotating converter 
changes electrical energy into me- 
chanical energy, and then back to 
electrical energy. Rotating ma- 
chinery requires a solid foundation. 
Its operation produces a certain 
amount of noise. Dust is generated 
by brush wear, necessitating peri- 
odic cleaning. Also, the exposed 
contact surface may present prob- 
lems in corrosive atmospheres. For 
the majority of machines replace- 
ment of brushes is required at in- 
tervals of about a year. 

The synchronous converter sup- 
plies a d. c. voltage that is a func- 
tion of the a. c. voltage and the 
number of poles. Therefore, a 
transformer usually is required to 
provide the correct a. c. voltage and 
number of phases. Voltages of 250 
to 600 volts d. c. are common. Volt- 


age regulation naturally is droop- 
ing, but can be improved by means 
of an a.c. regulator, by a booster 
(a series a.c. generator attached to 
the converter shaft), or by ex- 
ternally overexciting the field. The 
size of synchronous converters 
ranges from 100 to 5000 kw. Effi- 
ciencies run from 90 to 93 per cent. 

Such machines have been widely 
used in the electro-chemical in- 
dustry, where 300 to 600 volts can 
be used, in railway service, and in 
factories for general-purpose shop 
d. c. power. 

Synchronous converters are re- 
ceiving serious competition from 
the mercury arc rectifier. It ap- 
pears that the rotating machine, for 
many years the most efficient con- 
verter for moderate currents at 
moderate voltages, rarely will be 
considered for new installations. 

The motor-generator set com- 
prises a separate a. c. motor and 
a d. c. generator, thus permitting 
the best motor design to be used 
with the best generator design. 
This arrangement offers great flex- 
ibility, since the generator may be 
compounded or controlled to give 
nearly any desired characteristic. 
In general, the d. c. voltage is 
limited to about 1000 volts by 








FIGURE 5. General-purpose rectifier, 
rated 60 amperes, 250 volts, with an 
inductive load 
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commutator design. Size may range 
from 5 to 5000 kw. The full-load 
efficiency of about 90 per cent is 
lower than that of the synchronous 
converter or mercury arc rectifier, 
and the part-load efficiency drops 
off more rapidly. 


Motor-Generator Sets 


A typical application, supplying 
power for a variable-speed d. c. 
motor drive, is illustrated in Fig- 
ure 2. The set consists of a syn- 
chronous a. c. motor driving two 
d. c. generators that supply d. c. 
rolling mill motors. 

The selection of this unit was 
based on the ease of varying the 
d. c. output by controlling the d. c. 
generator field excitation, plus the 
ability of the equipment to absorb 
pump-back current up to its full 
rating. 

Such equipment normally is 
rated for 200 per cent momentary 
overloads and 125 per cent over- 
load for two hours. In sizes below 
150 kw., the momentary overload 
rating usually is 150 per cent. 

Motor-generator sets may be de- 
signed with an induction driving 
motor and flywheel, so that fluctu- 
ating load peaks will impose less 
demand on the a. c. line, and rapid 





FIGURE 6. This is a hot-cathode 
vapor-filled tube rectifier for a 5-hp. 
d. c. motor 
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fluctuations in a. c. input will be 
absorbed by the inertia of the rotor 
and have little effect on the d. c. 


output. 
Electronic rectifiers comprise 
several types, which must be 


evaluated separately because of 
their widely different character- 
istics. In all types the d. c. volt- 
age output is basically a function 
of the a. c. voltage and the circuit 
configuration or number of phases. 
A transformer usually is employed 
to provide the correct a. c. voltage 
and number of phases. When the 
rectifier tubes are not controlled, 
the voltage regulation has a droop- 
ing characteristic. However, con- 
trol of the tubes often is provided 
to furnish any desired character- 
istic, as will be described later. 

High-vacuum, hot-cathode tube 
rectifiers commonly are employed 
where small currents at high volt- 
ages are desired. Such rectifiers 
may furnish voltages up to 150,000 
volts. Efficiencies up to 90 per cent 
are attainable when the tubes are 
operated near their voltage and 
current ratings. Rectifier tubes for 
these high voltages are not con- 
trolled. Overload capacities are 
small. Variations in a. c. input are 
reflected directly in the d. c. output. 

A typical application is in test- 
ing cables and insulators. The 
equipment used is illustrated in 
Figure 3. Another common appli- 
cation is the power supply for 
electrostatic air filters. Such a unit 
is shown in Figure 4. 

The same type of rectifier, sup- 
plying voltages of 2500 to 30,000 
volts, is found in modern television 
sets. Smaller editions, supplying 
200 to 500 volts, are common in 
nearly every home radio receiver. 

The lower-voltage units may em- 
ploy grid-controlled tubes to se- 
cure special characteristics, while 
the a.c. input to the higher-voltage 
rectifiers may be controlled to se- 
cure characteristcs such as variable 
voltage or current limit. 


Gas-Filled Tube Rectifiers 


Gas-filled, hot-cathode tube rec- 
tifiers permit current flow up to 
about 50 amperes per tube, at a 
constant voltage drop, but the d. c. 
output is limited to voltages of 
250 volts or less. Efficiencies up 
to 93 per cent at full load and near 
the voltage rating of the tube are 
quite possible, but the efficiency 
drops off rapidly as the voltage is 
reduced. 

Such rectifiers are most often 
used for battery charging, to sup- 
ply small motors, and as small, 
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general-purpose rectifiers. Vapor- 
filled, hot-cathode tube rectifiers 
usually employ mercury vapor, in- 
stead of gas, to obtain a constant 
voltage drop and permit current 
flow up to about 20 amperes per 
tube. This type of rectifier will 
supply d. c. voltages up to about 
20,000 volts, at efficiencies up to 
93 per cent at full load near the 
tube voltage rating. 

Rectifiers of this type find ap- 
plications in nearly every industry, 
for supplying magnetic devices, 
such as chucks, magnets, and 
solenoids; fer exciting motor fields; 
for supplying d. c. motors up to 
about 30 horsepower; and for sup- 
plying industrial heating apparatus. 
Figure 5 shows a general purpose 
15-kw. rectifier. 


Grid-Controlled Tubes 


The vacuum tube, the gas-filled 
tube, or the vapor-filled tube may 
be constructed to contain,a grid 
within it, to control current flow. 
It can be controlled with small 
amounts of energy, and with little 
loss of efficiency. Furthermore, it 
can be precisely controlled, in re- 
sponse to an extremely fast-acting 
electronic regulator, thus furnish- 
ing regulation characteristics su- 
perior to any other equipment. 

The grid in a vacuum tube acts 
like a valve, continuously adjust- 
ing current flow. In the gas- or 
vapor-filled tubes the grid acts like 
a switch. It selects the point in 
the impressed a. c. voltage wave 
at which the tube will start to con- 
duct current. This point is varied 
with respect to time (phase-con- 
trolled) in each cycle to give the 
desired average d. c. output. Fig- 
ure 6 shows a hot-cathode, vapor- 
filled tube rectifier designed for 
supplying the armature and field 
of a d. c. motor, and controlling 
the motor by phase-controlling the 
tubes. 
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NEW BRITAIN may be a “typical New England fac- 
tory town,” but its industry has developed an approach 
to economic education in the community which is by no 
means typical. Three of the plants that participated in 
the experiment are pictured above: Stanley Works 


- 


(foreground), Fafnir Bearing Company (center), Corkin 
Screw Division of American Hardware Corporation 
(upper right). On facing page is part of report dis- 
tributed to town’s “opinion-makers.” It tells how 1946 
income of $122 million was spent ———_——_—_—__——_ 


A TOWN’S INDUSTRY TELLS 


A NEW APPROACH to community relations has been pio- 
neered in New Britain, Conn., by the town’s nine lead- 
ing industries and the Chamber of Commerce 


THE “TRIAL RUN” disclosed a need for some simple 


improvements in the way the job is done. But it also 


proved the basic idea to be sound 


HERE IS A PLAN which other industrial communities might 


well use as a pattern—and possibly improve upon 


PLAN developed by New Brit- 

A ain’s Chamber of Commerce 
may well be the idea of the year 
in industry-community relations. 
The Chamber asked the nine 
leading manufacturers, represent- 
ing 93 per cent of the industry in 
this Connecticut city of 75,000 
people, to “open their books” for 
the city’s information. It is the 
first time, as far as FACTORY 
knows, that industry and commu- 
nity leaders have cooperated at the 
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Money brought into New Britain 
during 1946 by its 9 leading 
manufacturers ...and how it 
was spent 


This spendable income 
was divided as follows: 





89% of the Spendable Income 
went into the pay envelopes of office 


and plant workers. Thisamountedto $58,068,724 
eee 
Sales of these 9 manufacturers 
during 1946 amounted to $122,190,884 
Fixed expenses for mate- 
rials, semi-finished goods, 
and services were $43,948,161 2.3% went as salaries to the 
management of these 9 companies $1,490,050 





Taxes of all kinds for 
these 9 manufacturers 


were $7,469,967 
Costs of selling 
and advertising $5,619,132 














Total of these fixed 
expenses amounted to 





Leaving a Spendable Income 
for the 9 companies of 
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5.9% of the Spendable Income was 
paid in dividends to stockholders 





2.8% was reinvested 


$3,842,166 





























in the business $1,752,684 
eae 
Pcl 
$57,037,260 § 
This accounted for the total 
$65,153,624 Spendable Income of $65,153,624 











HOW IT SPENDS ITS INCOME 


community level to give a city the 
facts of its economic life. 


To find out how it was done—’ 


and what the reaction was—FAC- 
TORY made an on-the-spot survey 
in New Britain. 

Here’s the story: With one hand, 
the Chamber of Commerce had the 
facts gathered by public account- 
ants and published them in an 8- 
page leafiet. 

Sales of the nine leading manu- 
facturers, the Chamber found, 
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totaled $122 million. After fixed 
costs, raw material costs, service 
charges, selling costs, and taxes, 
they had a “spendable income” of 
$65 million. 

That $65 million, and how it was 
divided, interested New Britain 
because it is the bulk of the city’s 
cash income. The leafiet showed 
that 89 per cent of it went into 
pay envelopes; 5.9 per cent was 
paid in dividends to 27,221 stock- 
holders; 2.8 per cent was reinvested 


in the business; and 2.3 per cent 
went as salary to the 85 officers 
and directors of the companies. 

While it was gathering the facts 
with one hand, the Chamber polled 
2000 “opinion makers” with the 
other. It mailed questionnaires to 
teachers, preachers, professional 
people, and merchants in New 
Britain asking them how they 
thought the nine industries’ income 
was spent. 

This questionnaire was strictly 
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a “teaser.” It was merely to arouse 
interest. The Chamber did not 
tabulaie the answers. It did, how- 
ever, make a sampling available 
to FACTORY. Tabulating them gave 
a result which may be the princi- 
pal lesson to be gained from the 
New Britain experiment. But more 
of that later. 

When the returns came in, the 
Chamber mailed leaflets to the 
same 2000 names. The local papers 
also carried the story. 

The response from Main Street 
was good. The Chamber had con- 
ceived its project as a public re- 
lations effort aimed primarily at 
the merchants. It was to show 
them that workers in New Britain’s 
industries got by far the biggest 
slice of the money. And in that 
it was successful. 

However, FACTORY’s 
spot survey showed that: 

1. One shot is not enough. Even 
the merchants whose weekly bus- 
iness is geared to the plants’ pay- 
rolls had difficulty in recalling 
that they had seen the leaflet. 

2. Opinion-maker coverage is 
not enough. 

3. There is a deep, genuine in- 
terest in economic education. 

Only one of the nine plants gave 
the facts to employees. That was 


on-the- 


Fafnir Bearing, which printed a 
brief summary in its employee 
publications. Others held back be- 
cause they thought their people 
would be interested only in their 
own company’s figures. 

That opinion makers aren't 
enough to provide penetration and 
coverage for a report of this kind 
is shown in several ways. 

First, the man on the street had 
never heard of the report. At 
least, those FACTORY talked to had 
not. Merchants not on the Cham- 
ber’s list, mewspaper executives, 
and even some executives in the 
nine plants likewise had not heard 
of the report. 

Second, the schools, where the 
Chamber specifically hoped for re- 
sults, -used the information only 
incidentally. They might well use 
a series of motion pictures to ex- 
plain the Chamber’s figures and 
what they meant to New Britain. 
Lacking pictures, however, the 
high school made two uses of the 
pamphlet: It was brought into 
commercial courses as case mate- 
rial, and its figures on the average 
worker’s income gave home eco- 
nomics teachers the first solid fig- 
ures around which to build a 
realistic budget for New Britain’s 
prospective homemakers. 


Moreove:, opinion makers, as 
they were sampled in New Britain, 
seem to be pretty well informed 
about industrial economics. The 
Chamber’s questionnaire asked for 
two sets of percentages, only the 
second of which would add up to 
100 per cent. But one-half of those 
who filled in the returns obtained 
by FACTORY assumed that the two 
sets were one. Therefore their 
answers to the second set of per- 
centages, which broke down the 
distribution of “spendable income,” 
were misleadingly low. 

But, even with these misleading 
returns included, the averages are 
not too far out of line. And on 
what is perhaps the key question 
—the percentage of spendable in- 
come going to workers—one opin- 
ion maker in three, of the entire 
group, guessed 75 per cent or bet- 
ter. These were accountants, util- 
ity managers, and others with 
similar jobs who could guess very 
closely what the breakdown was. 
Workers actually got 89 per cent. 

This is the lesson from the re- 
turns: Other communities that try 
the New Britain idea might well 
survey a representative cross-sec- 
tion of their whole community to 
find out what their best target is 
before they start shooting. 








NUMBER OF WORK STOPPAGES 
3693 = 100%, 


*Includes non-unionized workers, unions with different affiliations, and single-firm unions 


NIONS not affiliated with either CIO or AFL, with 
U only 15 per cent of total union membership, ac- 
counted for more than a third of all man-days lost 
through strikes in 1947. The telephone strike made up 
most of this. Unaffiliated unions were responsible for 
only 5.7 per cent of 1947’s strikes, but 22.5 per cent 
of workers involved in stoppages were members of 


these unions. 


NUMBER OF WORKERS INVOLVED 
2,170,000 = 100°, 


STOPPAGES BY UNION AFFILIATION IN 1947 





NUMBER OF MAN-DAYS IDLE 
34,600,000 = 100°, 


The strike by 343,000 members of the now-disaffili- 
ated UMW swelled the AFL total of striking workers. 
Other stoppages, whether AFL, CIO, or unaffiliated 
unions were either of short duration or involved 
relatively few workers. 

Source: National Industrial Conference Board's 
“Road Maps of Industry” Series. Data from U. S. 


Bureau of Labor Statistics. 
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LOOKING AHEAD IN LABOR 








J witt be a long time before we get much of an idea as to 
how major parts of the Taft-Hartley law stack up against 
the Constitution. The Supreme Court made this clear last 


TS, 
month when it issued rain checks in the first two big tests 
to come before it. 








As a result, labor leaders enter the fall elections still 
bound by the T-H ban on political spending. And 
they still must file non-Communist affidavits if they 
want any help from the National Labor Relations 


Board. 


In Murray’s case, all the court said was: He did not violate 
the anti-politics section when he urged election of Rep- 
resentative Garmatz in a CIO News editorial. It stood silent 
on the law’s legality or its effect on political spending 
through devices other than newspaper comment. 


In Curran’s test of the anti-Communist oaths, the court 
ducked the big issue. It upheld the rule that unions must 
register organizational and financial data, but said nothing 
on the Communist question. 


Here the court said: Curran’s maritime union has not reg- 
istered and, because of that, has lost its case. Therefore, 
it’s unnecessary to go further and decide the validity of 
of the anti-Communist section. 


So, the Supreme Court has in effect asked the unions to 
come back again with better cases. This they hope to do, 
but no decisions can come before next winter, if then. 











. A better test of the politics ban may come in the govern- 
' ment’s case against the Connecticut AFL Painters Union, 
which bought newspaper and radio advertising with union 
money. It’s still in the lower court and can’t get through 
the Supreme Court before election. 


Don’t look for any change, then, in unions’ campaign plans. 
They will continue in their newspapers to attack the 
candidates they deem unfriendly and support those 
they like (as they have been doing). And they will 
still rely on voluntary contributions for outright 
political spending (just as CIO-PAC and AFL-LLPE 


have done). 





Dismissal of Murray’s indictment without making the pol- 
itics ban illegal jolted union leaders’ hopes for big campaign 
slush funds. Dollar donations aren’t coming in fast enough 
to make an impression. 

e 


Bad as the labor leaders consider the 80th Congress, in 
frank moments they privately admit the prospect for next 
year is not the 8ist to be even 


less friendly to their viewpoint. 














Last-minute round-up as we go to press 


With Dewey and Warren, Republicans will get some solid 
labor support. There’s Lewis and “Big Bill’ Hutcheson 








from their own side. And the Teamster’s Beck (west coast 
chief) is a Warren man, will swing a big bloc of votes. 
Remember: Top Teamster Tobin headed Franklin D. 
Roosevelt’s labor committee. 


Truman's bid for labor backing: The Taft-Hartley veto 
and a Democratic plank for repeal or drastic revision 
of the law. CIO-PAC, against Wallace, won’t take Dewey 
over Truman. A good bet: AFL’s Political League wil! 
stick to Congressional races, duck the Presidency. 


Getting back on the Supreme Court track: Two cases that 
will strike squarely at the non-Communist affidavits have 
been started by CIO. One is the Steelworkers charge 
against Inland Steel for refusal to talk about pensions. The 
other: NLRB denial of elections to the leftish Local 65 of 
department store workers in New York. 





In the Inland case, management looks for the courts to up- 
set NLRB’s new dictum that employers can’t refuse to 
bargain on pensions and insurance. This may not happen 
if the Supreme Court upholds the affidavit rule. As it did 
last month, it may throw out the case on that point with- 
out deciding the merits of the pension issue. 


Actually, Congress itself may kill forced pension bargain. 
ing next year. A recommendation will come from the T-H 
watchdog committee in January. CIO’s new lawyer, 
Arthur Goldberg, tells us that’s why many employers, 
like General Motors, got unions to put off insurance 
and pension showdowns until 1950. 











Thanks to the Portal Pay law, most employers are safe from 
damages under the Supreme Court’s “overtime on over- 
time” decision. New rules are in effect, so watch for new 
wage-hour interpretations coming soon. They will tell how 
to figure “regular rate” on which to pay overtime. 


Automatic checkoff of union dues ended July 1 under 
Taft-Hartley. Hereafter, dues (including initiation 
fees and assessments) may be deducted from a worker's 
pay only if he voluntarily authorizes it in writing. 


BLS turned the first card in UAW-CIO’s stud poker game 
with General Motors. Its price index rose from 169.3 to 
170.5, a penny jump in wages. But first payoff will be on 
the July figure. It should bring a 3-cent boost. 














Straws in the wind—Two third-round settlements broke 
prevailing ceilings on paid holidays and vacations. Westing- 
house gave UE-CIO a seventh paid holiday—Washington’s 
birthday. Sylvania granted three weeks’ paid vacation 
after 15 years on the job. 
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LOOKING AHEAD IN BUSINESS 





Last-minute round-up as we go to press 


Ia seit silts ili nin setae: Cannes: economists 
sound very much like a political chorus. There are only 
minor dissents as they predict good business through ’48. 











Help-wanted columns last month confirmed reports of 
record employment. Department store sales were running 
above a year ago, after a slow spring. Business indicators 
showed high-level operations practically across the board— 
and industry hasn’t yet felt the full impact of the European 
Recovery Program, or of a military aircraft program whose 
initial contracts total nearly $2 billion, much of which 
will be subcontracted. 


More important than economists’ opinions, however, was 
the No. 1 guidepost oa the economic horizon—the Federal 
Reserve Board’s third annual survey of Consumer Finances. 
It has been widely accepted since it called the turn on 
consumer demand last year. Its findings, in brief: 











1. As many people now plan to buy houses, autos, and 
other consumer durables as at the beginning of 1947. The 
market is as strong now as it was then. Two years of 
post-war output haven’t made any dent you can see in 
demand. But the rush to buy has slowed down. People 
are more interested in price and quality. 








2. People want to buy more houses and more automobiles 
than the two industries can turn out. Somewhere up to 4.5 
million people plan to buy new cars and over a million 
want new homes. 


3. As many people plan to buy radios, refrigerators, and 
washing machines now, as did a year ago. But because 
production has caught up to demand in these lines, selling 
will be much tougher from here on out. 














The consumer is still in good financial shape, despite 
rising prices, the Board’s survey shows. About 2.5 
million more families than a year ago had incomes 
above $5000; and about 2.5 million fewer families 
earned less than $3000. Almost 50 per cent of all 
families reported higher money incomes for 1947 
than for 1946. 


Consumers’ total holdings of bank deposits and government 
bonds increased somewhat last year, although at a slower 
rate than during previous years. And all groups continue 
to have sizable amounts of liquid resources to draw upon. 


There are signs of weakening in financial positions, however. 
For the first time since the end of the war, 1947, saw some 
decline in the number of families holding liquid assets. 
Some 3 million fewer families had savings bonds at the 
beginning of 1948 than a year earlier. Then, too, more 
than one-quarter of all families spent more than they 
earned, showing their willingness to use savings to buy 
durable goods or to meet higher living costs. 





But consumers are optimistic for 1948. At the beginning 
of the year, many more consumers expected good 
times to continue than expected a decline in business 
And many more expected increases in income than 
expected declines. 





All in all, the survey adds up to a green light for business in 
1948. But—it shows clearly that consumers are becoming 
price-and-quality conscious again. And that means com 
petitive selling will return in many lines. 





And the survey’s findings—that more and more fam- 
ilies are cutting into their savings, and more and more 
are falling back on credit—flash a warning: 1948 may 
be the last year of flush spending. It will take selling to 
move the same volume next year. 








The export picture in the first year of ERP won’t be too 
different from 1947's, according to a Commerce Department 

. ERP exports to the U.S.; and the balance of interim 
aid dollars, will give Europe about as many dollars as the 
nations earned or borrowed last year. 








U.S. exports to the Marshall Plan nations are expected to 
be at about the same level this year as they were last. But 
the European nations probably won’t have as many dollars 
as they had last year to buy from countries other than the 
U.S. (which means chiefly Canada and Latin America 
And both Europe’s and the rest of the world’s gold and 
dollar reserves are lower now. So the countries outside of 
the Marshall Plan may have to cut down their imports 
from the U.S. this year. 


That means, if you sell to these countries, you will 
be smart to keep an eye on their finances, particularly 
dollar earnings from exporting to the U.S, and from 
“off shore buying’’ under ERP. Argentina won't 
bé alone in feeling a serious dollar squeeze this year. 


The course of U.S. military ets in the next five years 
can be seen in projections of spending under a 70-group 
or _a 66-group aircraft program. 











If the U.S. builds its air forces up to 70 groups, tota! 
military expenditures will go from $14 billion in 
fiscal 1949 to $17.5 billion in 1950, to $20 billion in 1951, 
$21.5 billion in 1952, and $22.5 billion in 1953. Under a 
66-group plan, spending would rise from $13 billion in 
’49 to $17 billion in ’53. 


No one can predict how far and how fast Congress will 
go in building up U.S. air defense. The Administration 
is already holding a check-rein on Air Force contracts. 
But one thing is certain—the trend is upward. And how 
fast it goes up will depend chiefly on decisions made in 
Moscow. 








OPERATING 


SHORTS. 





Readers are invited to contribute brief articles, illustrated when possible, reporting 


out-of-the-ordinary operating accomplishment. Accepted articles will be paid for 


SCRAP DISPLAY , 
IMPROVES WORK QUALITY 


P. £. SPENCER, Head of Methods Division, 
South Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 

Scrap poster boards, mounted on 
casters, are located as needed at 





Stewart Warner’s South Wind Divi- 
sion. They are moved into critical 
production areas as scrap increases. 
Scrapped parts are selected and 
posted on the board. 

Everyone — workers, production 
supervisors, and members of man- 
agement—is kept constantly aware 
of the number and type of parts 
being scrapped. As a result, scrap 
is being reduced, and a _ better 
quality of workmanship is being 
attained. 

e 


ELECTED EMPLOYEE PATROL 
FOR SAFE, HEALTHFUL PLANT 


J. EARL SPELLMAN, Methods Engineer, Schramm 
Inc., West Chester, Pa. 

The “employee’s insurance patrol” 
of Schramm Inc., consists of one 
member from each department 
elected by the employees in that 
department to represent them on 
the patrol for a period of one year. 
It is the aim of this patrol to look 
after the welfare and safety of 
each and every employee. At each 
meeting each member is called 
upon to give a report on his de- 
partment pertaining to safety pro- 








MOBILE HAND TRUCKS help speed electrical maintenance: jobs at Emer- 
son Electric Manufacturing Company, St. Louis. Each crew member, who 
serves a designated floor area and is sent by orders over the public address 
system to the point needing service, has one of the trucks. In the truck are 
lamps, fuses, and the tools necessary to perform the jobs. Similar trucks are 
used by pipefitters, millwrizhts, and carpenters a‘ this plant. Thus mainte- 
nance crew members have everything they need at their fingertips, their 
work is made easier, and repairs are made more quickly 
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tection, fire hazards, or any other 
items for maintaining a safe and 
healthful place to work. A com- 
plete monthly accident report is 
given the group by the company 
nurse. 

Elections are held every six 
months, at which time one-half of 
the group’s terms have expired. 
The patrol elects its own chairman 
and holds a monthly meeting the 
first Tuesday evening of each 
month in the company restaurant. 
It meets immediately after work- 
ing hours and is the guest of the 
company for dinner. The business 
meeting takes place after the meal. 
The company is -represented at 
these meetings by a member of 
the personnel department, the 
nurse, the plant engineer, and the 
safety engineer. 

A special committee is appointed 
by the chairman to make a 
monthly check on all firefighting 
equipment. This committee makes 
the rounds and checks the svrin- 
kler system and alarms, also checks 
to see that all aisles are kept clear 
and all equipment and extinguish- 
ers are in good working order and 
accessible. 

The personnel representative 
acts as secretary for the insurance 
patrol. It is his duty to see that 
complete minutes are sent to top 
management and all supervisors. 

Schramm’s fine safety and fire 
record and its excellent em- 
plcyer-employee relations can un- 
doubtedly be attributed to top 
management’s recognition that 
complete employee participation in 
company problems cannot be 
beaten as a builder of the team 
spirit. 

. 


ONE WAY TO REDUCE 
TIME WASTED BY WORKERS 


Several problems have been solved 
by rearrangement of hand-washing 
facilities at the Chevrolet Tona- 
wanda (N.Y.) plant. 

Men’s rooms are in the mez- 
zanine. Wash basins used to be 
located along two walls and tcilet 
booths along the other wall space. 

Washrooms were often misused 
as congregating places, and much 
time was wasted, despite the fore- 
men’s efforts to avoid such abuse. 

Paper towels supplied proved 
expensive, partly because of waste, 
and partly because their disposal 
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cost both time and money. The 
floors, too, were always littered 
with towels not dropped in waste 
receptacles. Plumbing often be- 
came clogged with towels. 

Most of these difficulties have 
now been overcome by the simple 
expedient of relocating wash basins 
in open main floor areas under the 
mezzanine. Here washing is done 
in full view. Water to supply the 
basins is pedal controlled, and, in- 
stead of towels, hot air driers, with 
several outlets and treadle-oper- 
ated switches, are provided. 

The driers deliver more air at 
higher velocity than most of such 
equipment. There are no more 
towels with their accompanying 
litter Workers take fewer trips to 
the mezzanine, and waste less time. 
And no hardship is worked on 
them. In all, the new arrangement 
has overcome most of the objec- 
tions to the prior arrangements. 





ELEVATOR ELIMINATES 
BACKBENDING, FATIGUE 


When garments have been finished 
and inspected at the Maiden Form 








WORK SIMPLIFICATION PRINCIPLES FOR CONTROL DESK 


An efficient desk, embodying the 
principles of work simplification, 
is in use at Republic Steel Cor- 
poration, Cleveland, for handling 
the paperwork connected with the 
shop incentive system. Card racks, 
clock, and work assignment win- 
dow are arranged in a semicircle, 
all within easy reach of the clerk 
at the desk. 

The curved card holder on the 
desk contains a separate compart- 
ment for each machine tool in the 
shop. Cards filed in the rack rep- 
resent work ahead for the various 
machines, and are arranged in 
proper sequence in accordance 
with the work schedule. This ar- 
rangement permits the assignment 
of jobs to the machine operators, 
and provides the incentive esti- 
mator with a schedule. 

As soon as an assignment is com- 
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pleted in the shop, the operator 
takes the job card to the window 
(barely shown at extreme left in 
the photograph) and hands it to 
the clerk at the control board desk. 
The clerk stamps the time of com- 
pletion in the recording time clock 
on the desk. The front card in the 
compartment designated for the 
particular machine tool involved is 
taken out by the clerk, stamped 
for job starting time, and handed 
to the operator. This card gives 
him all the information concerning 
his next assignment. 

The clerk then takes the card for 
the completed job, and computes 
elapsed time. This card is used to 
compute payroll and_ incentive 
earnings and for cost accounting. 

Work-ahead cards are placed in 
the rack by the shop scheduler as 
incoming orders are received. 





Brassiere Company, Bayonne, N. J 
they are individually boxed and 
loaded in a push truck for move- 
ment to the shipping room. 

Formerly, the girl who boxed 
garments and placed the boxes in 
turn in the truck had to stoop over 
frequently to load the lower half. 
The work turned in by the packer 
was below the desirable limit. She 
complained of fatigue. 

Now, an elevator, operated on 
the screw principle and powered 
by an electric motor equipped with 
a limit switch, raises the truck 2% 
feet above the floor for loading 
To operate, the packer pushes an 
empty truck over the elevator and 
presses a switch button. In 30 sec- 
onds the truck is raised the limit. 
It automatically stops. The packer 
then fills the lower half with boxes, 


presses a button, and the truck 
descends. The upper half is filled 
with boxes and the truck is re- 
moved and replaced with an empty 
one. The job has been speeded up 
and is much less tiring. 

* 





BICYCLE WHEEL USED 
TO HELP PARTS DRAINAGE 


Complete drainage of parts as they 
emerge from the washing opera- 
tion is assured at Day-Brite Light- 
ing, Inc., St. Louis, by a bicycle 
wheel mounted horizontally. 

Most of the metal parts run 
through the washer have forma- 
tions at the end that do not allow 
for proper drainage of the wash- 
ing chemical. Now, as they come 
from the washer parts are pushed 
outward by the bicycle wheel, and 
ride about half-way round the 
wheel on a slitht angle. Thus parts 
are completely drained before they 
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are carried along to the paint spray- 
ing operation. 

The wheel is mounted on a 
pedestal fitted with casters. It can 
be moved to any position to in- 
crease or decrease the angle needed 
to drain the parts adequately. 





STAIRWAY ACCIDENTS are near 
the top on the list of industrial haz- 
ards. To prevent a highly potential 
one, Hanson-Van Winkle-Munning 
Company, Matawan, N. J., has placed 
a steel foot-plate in the doorway 
that leads from a paper storage 
room onto a main stairway. The 
plate recedes into a slot under the 
sill when the door is closed. A chain 
at the top limits the door opening 





“KEEP YOUR : 
GOGGLES CLEAN" 


“Keeping your goggles clean will 
enable you to do a better job.” 
That is a slogan at the Ingersoll 
Milling Machine Company, Rock- 
ford, Il. 

Management does all it can to 
sell employees on this idea, even 
to the extent of providing clean- 
ing stations strategically located 
throughout the plant. The stations 
consist of boxes that contain clean- 
ing tissue and_ special  glass- 
cleaning fluid. Lip at the bottom 
of the box is for disposal of dirty 
tissues. Tissue on a roller drum, 
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placed just below the box, is» for 
wiping hands. Management found 
that workers cleaned their goggles 
more frequently after these sta- 
tions were installed. 


WHY WORK SAFELY, THEME 
OF ESSAY CONTEST 


An essay contest for the fourth- 
to ninth-grade sons and daughters 
of its workers was recently con- 
ducted by Jones & Laughlin Steel 
Corporation, Pittsburgh. Subject 
of the essay was “Why My Dad 
Should Work Safely,” and the ob- 
ject of the contest was to stimu- 
late employee interest in working 
safely at the plant. 

For judging purposes students 
were placed in two groups—those 
in the fourth to sixth grades, and 


those in the seventh to ninth 
grades. 
Prizes were awarded in three 


plant-size groups. At plants em- 
ploying more than 5000 persons, 
there were two first prizes of $35, 
two second prizes of $20, and ten 
honorable mentions at $5. Where 
the plants or divisions had fewer 
than 5000 but more than 500 work- 
ers, first prizes were $20, second 
prizes, $10, and six 5 honorable 
mentions. In plants with fewer 
than 500 workers, first prizes were 





$10, and there were four honorable 
mentions at $5. 

Essays, limited to 250 words, were 
judged on the basis of origirality, 
clarity, and coverage of the sub- 
ject. The judges were in no way 
connected with the company. 

The total number of essays sub- 
mitted was somewhat disappoint- 
ing, but, because of the content of 
those that were sent in, the ex- 
pense of running the contest was 
considered to be justified. 

Lessons learned from the small 
number of essays submitted were: 

1. There should have been more 
direct contact with the contestants 
—the school children. Since the 
contest was announced to them 
through their parents only, some 
may not have heard of it. In any 
future contests, an attempt will be 
made to communicate more direct- 
ly with the children themselves. 

2. By limiting the contest to cer- 
tain school groups, a number of 
potential participants were elim- 
inated. This was particularly true 
in the small units, where employ- 
ees average many years of service, 
and their children are likely to be 
in their teens. 

To put the messages contained 
in the essays across to all employ- 
ees, they are being published in 
consecutive issues of the plant pub- 
lication, “Men and Steel.” 


CANTEEN PROVIDES FUNDS FOR WORKER ACTIVITIES 


The corner drugstore has nothing 
on the plant canteen at Illinois 
Tool Works, Chicago. There work- 
ers can obtain anything from ice 
cream cones to soap to leather 
goods. Practically every employee 
stops by sometime during the day 
for a pint of milk, a candy bar, or 
cigarettes—or perhaps a package 
of razor blades, a nail file, or a 
watch band. 


Profits from the canteen provide 
the basic support for the various 
sports the employees take part in. 
Trophies for awards are bought, 
and banquets and parties get their 
support, from canteen funds. 

The canteen is sponsored by the 
Illinite Activity Association, and 
is operated by [Illinois Tool em- 
ployees hired directly through the 
personnel department. 
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In this table the most frequently occurring 
troubles are listed first. Troubles peculiar to 
certain types of machines are prefaced (AC) 
for synchronous control a.c., welders; (CD) for 
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CAUSES AND REMEDIES FOR 
COMMON TROUBLES 
WITH SPOTWELDING MACHINES 


condenser-cischarge welders; (MS) for mag- 
netic-stored-energy welders. On the basis cf 
frame types, (RA) and (P) refer to rocker arm 
and press welders respectively. 








CAUSE REMEDY 
A. CRACKING 
1 Pressure too low, gage off cali- Check gage with the standard 


oa - 


bration 

(?) Air cylinder leathers dry or 
too soft. (See B 7 also) 

(CD) Forge pressure too late 
(MS) Forge pressure too late 
(P) Friction in slides, all positions 


(P) Friction or looseness in weld- 
ing position only 

(MS) (AC) Insufficient hold time 
Current too high; (AC) phase- 
shift circuit; (MS) maximum 
energy relay; (CD) voltmeter de- 
fective 


B. CRACKING AND SPITTING 


1 
2 


Squeeze delay too short 


(MS) Electro valve timing incor- 
rect 

(P) Mechanical binding 

Leathers shredded or broken, too 
soft, bypassing air. See also A 2. 
(Caused by over-oiling, or wrong 
washer permitting lip of leather 
cup to flop or squeezing it) 

(RA) Worn pinions permitting 
lateral motion of electrodes 
Cylinder walls pitted and corroded 


(MS) (P) Loose head, permitting 
lateral play 

La‘eral motion of electrodes on 
forge pressure only 

(MS) Maximum energy relay out 
of calibration; current too high 


C. SURFACE BURNING 


D. PITTING 


1 (P) Lack of freedom of mechanism 
2 (RA) Binding or looseness of me- 


chanical system 


Replace leathers or rework old leathers in oil 


Reset forge initiating timing device. (See A 4) 

Clean and adjust sequence relays for faster operation 
Reset gibs (Federal), oil or free where needed. Reset 
guide rollers (Taylor Winfield). Loosen guide collar 
(Sciaky). Determine direct cause such as warpage, for- 
eign matter, wrong or insufficient lubricant, galling 
This is caused by uneven normal wear and calls for 
major overhaul. Check A 5 

Check time-delay relay timing 

Recalibrate. (AC) check phase-shift network for loose 
resistor taps, leaky condensers, other defects 


Check and reset timer. Look for defective condensers 
or tubes 

Adjust poppet valve seating distance. Look for worn 
valve washers 

See A 5 

Determine cause and correct 


Re-bush linkages, tighten all clamps and other parts. 
(Major overhaul) 

Regrind cylinder, chrome plate if possible. Check air 
filter and oiler 

Tighten conical brass bushing (Sciaky late model) 


Same as B 5, B 7. Condition A 6 incipient 


Check relay with recording ammeter 


This is almost always coincidental with A and B above. When occurring by 
itself check electrode cooling water flow first, then Al, B1,B2,A2andB4 


Same as B 4, A 2 
Same as B 5 


CONTINUED ON PAGE 136 


Prepared by Fritz Albrecht, Supervisor, Manufacturing Research, The Glenn L. Martin Company, Baltimore 
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USERS EXPRESS PREFERENCE FOR 











Exide IRONCLAD 


In a recent national survey made by a 


leading industrial publication, 81.1% of 
electric industrial truck users expressed a 
preference for Exide-Ironclad Batteries. 





Such overwhelming preference for the 
Exide-Ironclad Battery is based upon user 
experience. This unique battery has, dur- 
ing the past 35 years, proved itself to bea 
thoroughly dependable, safe and efficient 
power source for all makes and types of 
electric industrial trucks. 


Different from all other batteries in con- 
struction as well as in performance, the 
Exide-Ironclad possesses ALL FOUR of 


Write for further particulars and FREE copy of Exide- 








the essential characteristics demanded of 
a battery for electric industrial truck 
service—(1) high power ability, (2) high 
efficiency, (3) great ruggedness, and (4) 
long life. These characteristics are due to 
the special construction of the Exide- 
Ironclad Battery, especially its rugged, 
tubular positive plate. 









Ironclad Topics, which covers latest developments in 
material handling and shows actual case histories. 


1888...Dependable Batteries for 60 Years...1948 


VOLUME 106, NUMBER 7 < JULY, 1948 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 « Exide Batteries of Canada, Limited, Toronto 
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CAUSES AND REMEDIES FOR COMMON 
TROUBLES WITH SPOTWELDING MACHINES 


CONTINUED FROM PAGE 136 





CAUSE 


. REMEDY 





E. STRENGTH TOO LOW 


1 


(AC) Defective resistor or capac- 
itor in phase shift, power control 
giving low power 

(AC) Timing too short 


(AC) Incorrect forward voltage of 
ignitrons 

(MS) Maximum energy relay de- 
fective 

(M8) Incorrectly timed or burned 
contactors 


(CD) Faulty charge voltage in- 
dicating voltmeter, faulty voltage 
regulation 

Dirty, corroded, or loose second- 
ary connections 

Warped contact surfaces on sec- 
ondary 


F. STRENGTH VARYING 
Any one of the factors under D may be 
Specific items are: 


1 
2 


8 
9 


(CD) (Raytheon-Federal) flux re- 
set power erratic 

(CD) (Raytheon-Federal) Fluc- 
tuating charging voltage: 

(a) Caused by poor “trickle 
charge” tube 

(b) Caused by trickle charge cir- 
cuit trouble 

(ec) Poor voltage regulator circuit 


(d) Transients in supply 


(CD) (Taylor Winfield) Burned 
flip-flop relays in transformer pri- 
mary 

(MS) Contactor shunt resistors 
burned out, causing severe con- 
tact burning 

(M8) (Sciaky Dynatrol) Dynatrol 
plunger sticking 

Transformer breakdown (water- 
cooled transformers) 


Reducing valves worn. Electro 
valves not opening completely at 
all times 

Water in air system, decreasing 
speed of air valve action 
Insufficient cooling water in elec- 
trodes : 


G. STRENGTH TOO HIGH 


1 
2 


3 
4 


Higher current than standard 
Timing too long or other than 
standard 

Lower pressure than _ standard 
Squeeze tiyne short 


Prerared by Fritz Albrecht, Supervisor, 


Check with ohmmeter all phase-shift components. See 
A8 


Clean potentiometer in R.C. timing circuit, check all com- 
ponents. Check timing with cycle counter or oscilloscope 
Defective ignitron. Check forward voltage and igniter 
voltage and current 

Check mechanical freedom of armature. Test consistency 
with recording ammeter 

Adjust delay so that each contactor arcs to same degree 
and no copper burning (reddish arc) takes place. Re- 
place burned contactors 

Recalibrate or replace. Check at slow and high speeds 
to make sure that charge is within 5 per cent each time. 
If not, go over voltage control circuit. Give special at- 
tention to contact voltmeter, where used 

Clean all connections. Resilver where feasible. Tighten 
well. See that large-area contacts are established 
File or machine to good fit. Insert non-varnished copper 
fly screen as temporary repair 


the cause. 





Check with recording ammeter. Repair components; 
replace tubes 


Vary input to bias transformer or if necessary replace 
tube. Taylor Winfield, replace tube 

Check all components, especially grid control trans- 
former and grid resistors on Taylor Winfield 


Check entire circuit, but especially for “leaky” conden- 
sers and poor VR tubes. Note that VR tubes must be 
checked over full current range. Retain only highly 
efficient tubes in this section 

Check relative phasing of power and auxiliary circuits. 


Feed auxiliaries from undisturbed phase if possible. 
Stabilize trickle charge tube bias by capacity 

Dress and polish contacts. Burning may be due to poor 
operation of shunt tube or loose chattering relay 


Replace resistors 


Clean slide and oil. Check air filter 


Check insulation resistance. If caused by condensation 
with thermostatic control of water by core temperature, 
set thermostat above highest dewpoint 

Replace. Watch for broken pins 


Check air filter. Bleed lines (particularly on humid days 
and Monday morning) 

Check temperature and water quantity. Minimum 10 
g.p.m. at 60 deg. F. maximum temperature 


See E1,E 4, E 6 
See E 2 


See A 1, A 8 
See B1,B2,B9 


Manufacturing Research, The Glenn L. Martin Company, 3altimore 
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$300 SAVED IN ‘PIN’ MONEY 


Sun Lubricant Reduces Toggle Pin Wear 70% 
and Minimizes Shutdowns in Die-Casting Plant 


In injection-molding zinc die 
castings, a manufacturer was ex- 
periencing excessive wear and 


breakage in toggle pins. The lu- 
bricant in use, which was ap- 
plied to the pins by gun, just 
couldn’t stand up under heavy- 
duty operation. 

Asked for his advice, a Sun 
engineer recommended a grease 


which had been “Job Proved’”’ 
in many machines of the same 
type. Over a period of 14 months, 
use of this Sun grease resulted 
in 70 percent reduction in break- 
age of pins. Translated into hard 
cash, this represented a $300 
saving. In addition, costly shut- 
downs for pin replacement were 
greatly reduced. 


Records like this are not un- 
usual in plants where Sun “Job 
Proved”’ greases and oils are 
used. You can rely on these lu- 
bricants to help keep equipment 
operating steadily and safely, 
with minimum time-out for 
maintenance. For the booklet 
“‘What Makes a Good Grease,” 
write Dept. FM-7. 


SUN OIL COMPANY © Philadelphia 3, Pa. 
In Canada: Sun Oil Company, Ltd. 
Toronto and Montreal 


SUN PETROLEUM PRODUCTS <3 


“JOB PROVED” IN INDUSTRY 
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WHAT’S NEW IN EQUIPMENT 


Briefed here—for the convenience of plant operating men—are 
descriptions of industrial plant equipment newly placed on the market 








HYDRAULIC POWER UNIT 


Mobile pump and tank unit, for use with hydraulic feedway-type units, 
is mounted on casters. It may be attached to the operating cylinder of 
machines by high-pressure hose lines joined with self-sealing couplings 
that permit breaking the line without influx of air into the hydraulic 
system. Whenever service is necessary, a change of power units may be 
made by disconnecting the two high-pressure hose lines and connecting 
a replacement unit to the machine. The pump unit uses a variable delivery 
feed pump of the positive-displacement, variable-delivery, radial-piston 
type. Baker Brothers, Inc., 1000 Post St., Toledo. 








ae round-shank drills are used primar- 

lly for comparatively short holes, 
: the fluted-shank for both shallow 
and deeper holes. The flutes in the 
shank permit escape of loosened 
material. Available in three kits: 
No. 1, containing six round-shank 
drills, ranging from 3/16- to %-in. 
diameter; No. 2, three round and 
three fluted-shank drills, 3/16- to 
5g-in. diameter; No. 3, two round 
and four fluted-shank, from \%4- to 
%4-in. diameter. Also packaged in- 
dividually or in quantities of the 
same size. Carboloy Co., Inc., 11155 
East 8 Mile Dr., Detroit 32. 





MASONRY DRILLS 


Line of all-purpose carbide-tipped 
drills includes round-shank and 
fluted-shank drills. Both types are 
said to be suitable for the rotary 
drilling of all kinds of masonry, and 
for use in plumbing work, anchoring 
partitions, installations of various 
kinds, and dfill press work. The 





PLIERS 


Self-locking pliers, called Lock-Line, 
are said to lock by normal hand 
pressure on 11/16-in. material be- 


* Automatic clarifier is designed | 


tween the deepest jaw serrations 
They will cut 19 strand #1 electr. 
cable, 30-penny spikes, and 14-jp 
bolt stock or rod. Manufactur, 

states that a special cam action giy 

the pliers an unusually strong cy. 
ting pressure. Ross Manufacturin: 
Co., 300 Montgomery St., San Fran. 
cisco 4. 





COOLANT CLARIFIER 


remove abrasives, dirt, and othe 
contamination from  water-solubl 
coolants used in grinders, broaches 
milling machines, and other metal- 
working tools. Coolant is filtered un- 
der pressure through mesh screens 
of monel “Dutch” weave wire clot 

which has openings so small that 

coating of particles builds | rn a por- 
ous coating on the screen surfac 
further to increase the filtering ac- 





tion. Seven sizes available, ranging 
from a single tube model with flov 
rate of 5 to 16 g.p.m., to 37 tubes 
with flow rate of 1000 to 1200 g.pm 
Honan-Crane Corp., 702 Wabas! 


Ave., Lebanon, Ind. 





ELECTRONIC COMBUSTION 
SAFEGUARD 


“Fireye System FF-6” is designed ' 
provide electronic flame-failure P ; 
tection and semi-automatic ignite 
control for gas-burning or oil-fr 
equipment that has continuous &® 
pilot ignition. it is suitable for ¥ 


t 
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Double Row Corn Pickers carried on Overhead Trolley 

through Mahon Hydro-Filter Spray Booths— 
Part of a Parr Mohon Finishing System in the East 
Moline Harvester Plant of John Deere and Company. 
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Corn Pickers or Limousines ... Railroad 
Coaches, Tractors or Refrigerators! 


Illustrated here are units of a Complete Mahon Finishing System 
especially planned and engineered to finish assembled Double Row 
Corn Pickers at the Moline Plant of John Deere and Company. This 
modern farm implement is probably the most difficult product ever 
passed through a complete finishing system by means of an overhead 
trolley conveyor. Due to its shape, and the many hard-to-get-at 
places, it presented new problems in handling, cleaning, and spray 
painting ... problems of the type solved daily by Mahon for manu- 
facturers in every industry. That is why, in the farm implement field, 
you will find thirteen complete Mahon Finishing Systems in the various 
plants of John Deere, Allis-Chalmers and International Harvester — 
more in plants of other implement manvfacturers. If you are 
contemplating new finishing equipment now, or in the near future, 
see Sweet's Mechanical Industries File for complete information, or 
arrange a consultation with Mahon engineers today. 


THE R. CC. MAHON COMPANY 


Home Office and Plant, Detroit 11, Mich. @ Western Sales Division, Chicago 4, lil. 


Engineers and Manufacturers of Complete Finishing Systems including: Metal 
Cleaning Machines, Rust Proofing Machines, Dry-off Ovens, Hydro-Filter Spray 
Booths, Filtered Air Supply Units, and Drying and Baking Ovens. Also Pcint 
Reclaiming Units, Hydro-Foam Dust Collectors, and many other 
Units of Production Equipment. 
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on boilers, ovens, furnaces, kilns, 
and c¢riers. Flame rod, mounted 
near the gas pilot on the burner 
plate, projects into the fire chamber. 

is so located that its tip impinges 
on the pilot or main gas flame. When 
flame fails, the rod signals this con- 
dition to a control, which may be 
located on the burner panelboard or 
at any convenient point. The fuel is 
then instantly cut off. The system 
can be wired to sound an alarm 
when this occurs. Combustion Con- 
trol Corp., 77 Broadway, Cambridge 
42, Mass. 





AIR-COOLED TRANSFORMERS 


Line of dry transformers, Type F, 
are made with Class B heatproof 
insulation and Class C materials. 
Manufacturer states that the absence 
of oil or liquids renders the units 
fire- and explosion-proof, which al- 
lows them to be located at a load 
center, making long secondary runs 
unnecessary. Primary tap switch is 
standard equipment. Case is con- 
structed to protect transformer ele- 
ment against flooded floor condi- 
tions, and to provide means for the 
addition of blowers or forced draft 
in the event loading in excess of 
transformer rating is ever required. 
Available in sizes from 100 to 1000 
kva., single or three phase, in volt- 
ages to 15,000 volts. Marcus Trans- 
former Co., Inc., 35 Montgomery St., 
Hillside 5, N. J. 





PALLET TRUCK 


Pallet-handling type of truck, called 
Palletoter, is designed around manu- 
facturer’s standard power turret. All 
controls are incorporated in a single 
transmission lever, which provides 
a single speed in either direction, 
and gives operator complete control 
from a creeping speed to upward of 
3 m.p.h. Capacity is approximately 
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PIPE THREADING MACHINE 


Portable electrically powered pipe and bolt threader, called Tom Thu 
No. 582, has a range of %- to 2-in. pipe; extra range, %-in. pipe; rans 
with special drive shaft, 24%2- to 8-in. pipe. Bolt range is % to 1% in 
Nipples as short as 3% inches in the 2-in. size can be threaded on bot 
ends without using a nipple chuck. Pipe or studs as short as 2% inches 
can be threaded on one end. Front chuck wheel; known as the Spinfast 
chucks and unchucks the pipe without use of wrench. Rear chuck has | 
plain jaws, universal centering, and quick action, according to mal 
Die-head is adjustable floating type with top opening to permit vie 
thread as it is cut, and bottom opening for chips to drop into the pan. S 


out of the way for cutoff operation. Motor is universal, reversible, va 





speed for 110 volts. The Oster Mfg. Co., 2085 East 6lst St., Clevelan 
3000 pounds, and manufacturer materials handling, has two v 
states that the truck can handle sub- spread rear casters and two | 
stantial overloads. Truck-man, Inc., diameter front wheels mount 
1410 West Ganson St., Jackson, Mich. directly on the frame to give { 
point stability. The guiding ha 
: which also serves as a pumpin 
ver, is attached rigidly to the | 
Braces reaching from the base 
top of the crane support the | 
and booms of various le py 
styles are interchangeable to 
requirements. Detachable at i 
it can be adapted to carriages 
various widths or to _permar 
mountings, as desired. Manze 
Buffalo, N. Y. 











FLOOR CRANE 


Portable 1-ton-capacity floor crane, 
suitable for heavy tasks such as en- 
gine installation, machine repair, 
drum storage, casting support, and 


MASONRY DRILL KIT 
Carbide tipped ‘“Super-Grip’ 


drive masonry drills in six 
ranging from 3/16 to 5/8 in 
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Your Lubrication Methods May Be More 
Antiquated Than You Suspect! 


There you have it—the dilemma that 

©s many an oiler . . . maybe yours! 
The Alemite Representative is a special- 
ist in simplified, modern methods of han- 
dling and applying lubricants. A five 
minute conference with him may be a 
revelation in new cost-cutting ideas. 
Write to Alemite, 1870 Diversey Park- 
way, Chicago 14, Illinois. 
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Adds Productive Time to Machines with Faster, More 


Efficient Handling and Application of Lubricants 


Most machines demand one or more dif- 
ferent types of oils and greases at different 
intervals. That’s where “human error” 
steps in to boost maintenance and repair 
costs. And that’s where the Alemite Col- 
oroute System steps in to control lubrica- 
tion and prevent mistakes that cost you 
money and machine time. 


With the Coloroute System, all lubricants 
and containers and lubrication equipment 
are color-marked to correspond with a 
color symbol at each lubrication point on 
the machine. The oiler can’t miss a bear- 
ing, or use the wrong lubricant or lubricate 
at the wrong time. Thus, costly bearings 
don’t fail because of faulty lubrication. It’s 


. just one of many ways Alemite Methods 


help to cut production costs! 


The Alemite Representative can show 


you case after case where a time study 
analysis has proved that modern Alemite 
Methods eliminate costly, time-consuming 
handling of oils and greases. These same 
methods slash shutdown time for lubrica- 
tion ... completely mechanize lubrication 
from-barrel-to-bearing .. . add more pro- 
ductive time to machines. He can show 
you how to lubricate as many as 300 bear- 
ings from one central point while the ma- 
chine keeps on producing! Get the facts! 


MODERN LUBRICATION METHOD: 
STEWART | THAT CUT PRODUCTION COSTS 
WARNER 

















packaged in three kits — standard 
length fluted (FR series), extra 
length fluted (LD series), and hex 
shank for shallow holes. Super Tool 
Co., 21650 Hoover Rd., Detroit. 


Si 


INCLINED CONVEYOR 


Slider-bed type floor-to-floor con- 
veyor features nosed-over delivery 
and power-driven tail feeder. Stand- 
ard. units are built with 8- to 24-in., 
3-ply, 28-oz. duck rough-top rubber- 
covered belt. Furnished with gear 
head motor and 25 feet of rubber- 
covered cord. May be coupled with 
gravity wheel, roller, or ball trans- 
fer conveyors. Sage Equipment Co., 
30 Essex St., Buffalo 13. 


PROTECTIVE COATING 


Baked aluminum  mono-lacquer, 
called “Liqui-Plate,” is a liquid fin- 
ish said to resemble certain types of 
metallic plating intended for severe 
corrosion-resistant service. Manufac- 
turer states that it is applicable to 
machinery, small tools, heavy metal 
production parts, wheel rims, steel 
wall panels, pipefittings, trucks. Can 
be applied to any clean ferrous sur- 
face whether or not it has. been 
treated previously with a phosphate 


coating. Variations of this paint can 
be made to fit special temperature 
or time cycles, whether baking is by 
infra-red or by atmosphere ovens. 
The Multi-Coat Corp., Bedford, Ohio. 


HAND TRUCK 


Four-wheel hand truck, called the 
Rol-Away Tubing Truck, is designed 
to handle pipe, tubing, bar stock, 
rods, molding, lumber, and other 
long narrow material. Made of weld- 
ed aluminum tubing, it has four 
steel casters, is 6 inches long, 24 
inches wide, 34 inches high. Loads 
are carried on a U-shaped rack be- 
tween upright standards. The truck 
also has a stretcher or shelf. be- 
neath the tubing rack for holdin 
packages or smaller pieces. Beal 
Pipe & Tank Co., 1945 North Co- 
lumbia Blvd., Portland 3, Cre. 


SOUND SYSTEM CONTROL 


Control consolette, Type MI-12798, 
for medium-sized sound systems is 
designed to permit switching of ra- 
dio or recorded programs or special 
announcements to loudspeakers in as 
many as 40 locations. Has built-in 
tuner for AM, FM, and short wave 
radio. Can supply broadcast pro- 
grams to any one or all outlets of 
the sound system. Transcription 
turntable and several microphones 
can be used with the unit for supply- 
ing music and news to a complete 
sound system network. Talk-back 
amplifier, a built-in loudspeaker, 
and a pushbutton talk-listen switch 


SUPERSONIC INTERNAL INSPECTION UNIT 


Used for non-destructive testing of metals andother materials for internal 
defects, tester, called Supersonic Reflectoscope, Type SRO5, is also suitable 


for testing welds. Manufacturer states that the specifications of the new 


instrument match those of models now in use, but that changes have been 


made in size, appearance, and design of circuits. Five controls vary sensi- 


tivity, pulse width, sweep length, screen markers, and frequency. A 5-in. 


high-intensity-type tube permits visual indication of internal defects on the 


oscilloscope screen. Sperry Products, Inc., 1505 Willow Ave., Hoboken, N. J. 
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may be added if desired. Radi 
poration of America, Engin 
Products Dept., RCA Victo: 
Camden, N. J. 


WOOD SAW 


Model GR all-purpose woodworking 
machine features a 3-hp. motor driv- 
ing a 14-in.-dia. saw with a cut 4 
inches deep. Heavy-duty 8-ball- 
bearing roller travel head rides on 
machined tracks inside the arm t 
align adjustment at all moving po 
sitions. Dado arbor cover and ad 
justable dust spout to direct flow 

sawdust afford protection to th 
operator. Manufacturer states that 
the unit, with proper cutting tool 
attached, comprises a cutoff, mit 

rip, tilting arbor, and double mite: 
saw, and can be used as a dad 
gaining, grooving, or rabbeting ma 
chine, as well as a shaper. DeWal! 
Inc., 101 Martha Ave., Lancaster, P 


CIRCUIT TESTER 


Pocket-sized self-contained wide 
range circuit tester, Series 40, is de- 
signed for use by service technicians, 
maintenance engineers,  troubie- 
shooters, production inspectors. 
Built into a 3%4x6%x2'%-in. bakelite 
carrying case, the unit affords 3! 
a.c.-d.c. ranges 0-6000 volts, 0-60" 
microamperes, d.c.; minus 22 to plus 
70 decibles, and 0-5 megohms. Mete! 
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OILITE 


tHE O// CUSh/O7 BEARING 


INNIOM:} (Caan Re) WE: 
TOO—UP 
TO 24” 








OILITE is the heavy-duty OIL CUSHION Bearing built for 
surplus performance capacity necessary to meet unexpected 
emergencies. OILITE Bearings are used on all types of 


furnish metered lubrication without waste. Additional OILITE 3; 
advantages are: is 


® First in engineering service. 

Greater plant facilities. 

Larger research staff. 

Representation in every state and Canada. 

2400 Engineers and Technicians available for counsel. 
Production tools for over 18,000 types and sizes. 
Large Bearings too—up to 24” diameter. 

And OILITE Bearings are not expensive. Thrust 
Mail us your blueprints. Address Department "J" 


AMPLEX MANUFACTURING CO. wrens: 
Division of Chrysler Cotporalion 


FIELD ENGINEERS AND SUPPLY DEPOTS IN PRINCIPAL CITIES 
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is full-sized 3-in. rectangular cased 
instrument of 400 microamperes 
sensitivity. Rotary range selection 
permits two pin jacks to serve all 
standard functions and a special re- 
cessed safety jack provides for the 
6000-volt circuit. Manufacturer states 
that all multiplier and shunt re- 
sistors are accurate to 1 per cent. 
Unit is supplied with ohmmeter bat- 
teries and test leads. Precision Ap- 
paratus Co., Inc., 92-27 Horace Har- 
ding Blvd., Elmhurst, L. I. 
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AIR STARTERS 


Five sizes of air starters, for gas, 
gasoline, or diesel engines, develop 
from 3 to 15 horsepower on 100-lb. 
air pressure, feature an air-actuated 
starter pinion. When the air valve 
is open, according to manufacturer, 
this pinion automatically engages 
the ring gear a second before the 
starter begins to crank the engine. 
The high torque characteristic of the 
piston type motor is said to make it 
suitable for diesel applications in- 
volving high starting loads, while 
the 5-cylinder radial design provides 
even torque through the operating 
evele. Gardner-Denver Co., Quincy, 
Ti. 





INSULATED DOORS 


Metal-clad insulated swinging doors, 
constructed so that they may be 
‘ pushed aside by running an electric 
truck or other heavy-duty convey- 
ance through them, operate without 
springs or air pressure control. As 
the doors swing open, they lift 
slightly and move.a two-way gravity 
cam which operates in an enclosed 
housing bolted to the upper portion 
of the side and head jambs. Return 
of the cam by gravity closes the 
doors automatically. Jamison Cold 
Storage Door Co., Hagerstown, Md. 


144 





TERMINAL BLOCK 


Known as Crablok, terminal block is 
designed to provide multiple con- 
nections in a small space, to permit 
rapid disconnection and _ positive 
locking of terminal leads. The block 
is molded of lightweight phenolic 
plastic with reinforcing barriers be- 
tween channels. Spring-loaded sock- 
et connectors are mounted into 
channels, either single or double- 
tiered as required. Socket connectors 
are available in two sizes to ac- 
commodate contact tips for the 
range of conductors from #20 


through #8 AWG. Normally used in 
220-volt service, but can be used 
safely for service up to 600 volts by 
insulating the contact tips with plas- 
tic sleeves. Burndy Engineering Co., 
Bruckner Blvd., New York 54. 





MAGNETIC SEPARATOR 


Designed to remove large and small 
particles of tramp metal from air 
and gravity conveyed products in 
process, magnetic ducts, called Ces- 
co, are fabricated from heavy-gage 
sheet metal. They are equipped with 
two heavy-duty angle-type magnetic 
plates, hinged to permit cleaning. 
Manufacturer states that the mag- 
nets are non-electric, and will not 
C-op metal in event of a power fail- 
ure. Columbia Engineering Service 
Co., 593 Market St., San Francisco 5. 


° 





ACOUSTIC TILE 
Mineral wool acoustic tile, called 
Travertone, has fissured surface 


which, manufacturer claims. pr 
vides high sound absorption 4), 
good light reflection. It has a pape, 
back which furnishes a base for 3, 
hesive application, and is saiq ; 
reduce air infiltration through 4, 
tile. Tile can be painted with, 
noticeable loss of sound absorbjn 
efficiency. Installation can be mag, 
on any rigid, level surface. Tiles 5, 
held in place by cement. Availab), 
in 12x12-in. and 6x12-in. sizes 3 
inch thick, with beveled edge: 
Building Materials Div., Armstroy 
Cork Co., Beaver Falls, Pa. ™ 





CHAIN TONG WRENCH 


Reversible ratchet-action wrench 
has a chain wrap which, according 
to manufacturer, will not jam unde 
pressure. Suitable for handling pip: 
in corners, coils, and banks. Provid- 
ed with an adjusting bolt for jobs 
where a tight chain may be required 
E-Zee Tool Mfg. Corp., 136 Liberty; 
St., New York 6. 


V-BELT 


Developed to meet the need for a 
belt applicable to tough, rugged 
drives, “Ray-Man” V-belt uses plies 
of a special fabric, called Flexlastics 
and cord-strength members. Manu 
facturer states that use of this ma 
terial makes the belt oil, heat, and 
static resistant, and _ protects 
against moisture, shrinkage, and ox- 
idation. Available in regular A, B 
C, D, and E sections to cover stand 
ard requirements for multiple 
groove V-belts. Manhattan Rubbs 
Div., Raybestos-Manhattan, Inc 
Passaic, N. J. 





HAND TOOL 


Portable electric hand tool, known 
as the “Triple Tool,” combines ; 
sander, polisher, and drill. Its design —& 
permits removing backing pad ! j 
sanding or polishing and substituting — 
a 7B Jacobs chuck for drilling wo00¢, 
metals, or plastics. Drill capacity } 
% inch in steel, % inch in hard- 
wood. Sanding disks and wool pol 
ishing bonnet are 5 inches in diame 
ter. Tool weighs 6 pounds, is housed 
in cast aluminum case. Rear pisto! 
type grip encloses a trigger switc! 
and pushbutton spindle lock for re 
moval or replacement of disks ° 
chuck. A.c.-d.c. 115-volt moto 
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THE FIRST POUND OF IRON 





WAS MADE WITH 


The first successful turret lathe and 
the first Roots Blower were built in the 


same yeor ... 1854. We're not good 
because we're old, but old because 
we're good, 












(carbo of ie Se ro, 

For the earliest melting of iron ore, air was supplied by - crude, 
man-power bellows. Today, with a ton of pig iron requiring 2,500 
pounds of air, high-capacity, power-driven blowers do the work. 

This requires the greatest care in selecting blowers matched to 
the job. One reason for the frequent specification of Roots-Conners- 
ville equipment is our 94-year record for reliable performance. 

Another important factor is R-C dual-ability to supply either 






, = Rotary Positive or Centrifugal units. We are unbiased in our 
Meds Aad a a lang recommendations of whichever type best meets the service demands. 
a midwestern steel plant. Roots-Connersville is the only blower builder giving you this 


dual choice. 
For large capacities or for small, built-in applications, as low 
as 5 CFM, consult R-C dual-ability for your blower needs. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


807 Central Avenue, Connersville, Indiana 





A 
According to recollection of oldest f 
i at foundry where this R-C OTARY ENTRIFUGAL iN 
otary Positive Blower is installed, it's RS « EXHAUSTERS « BOOSTERS - LIQUID AND VACUUM PUM AS GENERATORS 
been giving dependable service for BLOWE HAUS tee) ) D IMPS J 
re * « ONE OF THE DRESSER INDUSTRIES « «¢ 
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“Herible 
COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull, 


METAL 


The standard 
Dm line of Thomas 
) Couplings meets 
v) practically all 
requirements. 
But if unusual 
conditions exist 
we are equipped 
to engineer and 
build special 
couplings. 














PATENTED 
FLEXIBLE 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ‘ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 


THOMAS FLEXIBLE 


eel ti Jai, icmeer 


WARREN, PENNSYLVANIA 
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drives the disk at 2300 r.p.m., free 
speed, and at 1400 r.p.m. under nor- 
mal load. The Bradford Machine 
Tool Co., 657 Evans St., Cincinnati 4. 





HYDRAULIC POWER UNIT 


Small packaged hydraulic power 
units, known as the “Cubline,” are 
designed for use where forming, 
bending, straightening, pressing, 
lifting, pulling, and lowering are the 
—- factors. Available in 6-, 
10-, and 16-g.p.m. capacities. Units 
consist of 35-gal. round oil storage 
reservoir with foot mountings; elec- 
tric motor; 1000-p.s.i. gear pump; 
relief valve; coupling; pipe and fit- 
tings; suction hose and clamps. Hy- 
dro-Power Div., The Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio. 





TERMINAL CRIMPER 


Heavy-duty hand tool, called Ampli- 
Crimp, for installing Solistrand ter- 
minals on solid or stranded wire in 
sizes 12 to 4, features interchange- 
able crimping inserts, compound 
leverage, and full toggle action, 
states manufacturer. The average 
operator is said to be able to exert 
sufficient pressure with this tool to 
attach terminals in sizes heretofore 
applied only by power press. Air- 
craft-Marine Products, Inc., 1563 
North 4th St., Harrisburg, Pa. 





: ke 


ELECTRIC OUTLET ASSEMBLIES 


Multi-outlet assemblies, called Snap- 
icoil, are said to provide “electrical 








convenience by the yard.” Co) 
of standard No. 1927 plug recep 
wired with two No. 12 Type R ..,, 
ductors. Furnished in 25-ft. coi] . 4) 
25 outlets, 12-in. centers: 50-ft. ..) 
with 25 outlets, 24-in. centers: | (9. 
ft. coil with 33 outlets, 36-in. coy 
ters; and 18-in. coil with 6 outlet: 
3-in. centers. Each coil has No. 1999¢ 
cover sections cut to length fo: 

stallation between receptacles. 


Wiremold Co., Hartford 10, Con 





DIFFERENTIAL PRESSURE 
CONTROL PILOT 


Designated as Types DD-1 (dir 

acting) and DR-1 (reverse actin 

control pilots are designed to pro 
vide constant differential pressures 
for process work. Medium used t 
control the diaphragm regulating 
valve may be air, water, oil, or gas 
Available in pressure ranges of ' 
to 6, 2 to 20, and 15 to 75 p.s.i. Maxi- 
mum total static pressure for al! 
types is 300 p.s.i. based on continu 
ous operation, provided both pres 
sures are maintained within diffe: 
ential range of pilot. Leslie Co., 112 
Delafield Ave., Lyndhurst, N. J. 








AIR DIFFUSER 


Adjustable air diffuser is suitable 
for use where air is to be dischargec 
from and returned to or exhausted 
through a common unit. The supply 
air is discharged from between the 
outer and intermediate cones, and 
the return or exhaust air is drawn 
through the center section 9f the 
diffuser. Supply air is ejected away 
from the return air opening so that 
there is no short-circuiting of supply 
air into the return air opening. Sup- 
ply air volume is controlled by a cy 
lindrical, sliding, sleeve-type damp- 
er fitted into the diffuser neck anc 
connected by means of peripheral 
operating screws to the intermediate 
cone. Air direction may be varied Dy 
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How industry makes multiple savings 





with Gulf Quality Oils and | Greases: 





Cutting costs m 


T costs money to shut down 27,000 nylon 
twister spindles once a week to clean sludge 
out of the bases and change oil. But a modern 
nylon throwing plant found it necessary because 
the spindle oils they were using wouldn’t stand up 
at 14,000 r.p.m. spindle speeds. Even with this 
frequent maintenance, spindle wear was excessive. 
That was before a Gulf Lubrication Engineer 
was brought into the picture and recommended 
Gulfgem Oil, the world’s finest spindle lubricant. 
Now, no sludge, no excessive wear. Oil change 
period now every six weeks, instead of every week 
—and then Gulfgem is clean and clear! Produc- 
tion increased, costs down! 














ae 
_INDUSTRIAL 


Gir 


“LUBRICATION 
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NYLON HOSIERY | 
MANUFACTURE 


Gulfgem Oil is one of more than 400 Gulf 
quality lubricants that are helping plant oper- 
ating men make multiple savings through re- 
duced down time, improved production, and 
lower maintenance costs. 

Make sure your plant is getting the advantage 
of all recent developments in scientific lubrica- 
tion. Write, wire, or phone your nearest Gulf 
office today and ask a Gulf Lubrication Engineer 
to call. 


Gulf Oil Corporation - Gulf Refining Company 
Division Sales Offices: 
Boston - New York + Philadelphia + Pittsburgh - Atlanta 
New Orleans + Houston + Louisville « Toledo 
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Helps make machines 
produce more at lower cost 
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CUT YOUR TOOL INVENTORY AND LOSSES... 








a Skinner Chuck stopped ’em and 
job delays, too, with McCaskey 


No one wants to run up costs by carrying more tools than necessary in tool crib 
inventories. But... how be sure that you have enough to serve daily production 
needs . . . and not too many? 


The Skinner Chuck Company, New Britain, Conn. found the answer and made 
these and other definite savings thru McCaskey Tool Crib Control, according to 
Clifford L. Nelson, General Foreman: 


(1) A large reduction in inventory carried in the tool crib . . . with more tools 
actually available for use than before; 


(2) Inventory and Activity records prevent having to hold up jobs waiting for 
the: purchase of tools; 


(3) Employees like the McCaskey System because there can be no question 
about the tools they are responsible for and no arguments when they are 
returned; 


(4) All tools are quickly located whether in use or in the crib saving time for 
planners, supervisors, operators and machines; 


(5) A large reduction in tool breakage and total elimination of loss of tools, 
that formerly disappeared in the scrap can, results from having complete 
accountability and knowing the reasons for tool breakage. 


Let us have a qualified representative explain how McCaskey Control will save 
from the start in YOUR plant .. . or send you 
proof of McCaskey savings in several other 
well-known plants. 
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raising or lowering the inner as:om. 
bly. W. B. Connor Engineering ¢, 
114 East 32nd St., New York 





HYDRAULIC UNIT 


Small hydraulic unit, suitable fo, 
110-, 220-, 440-volt, single or poly- 
phase current, is available with 
pumps of various capacities and 
pressures to suit customer require- 
ments. It includes a 5-pint reservoir 
and electric motor. Can be supplied 
with a pressure relief valve and 
check valve mounted inside the tank 
or externally. Suitable for automatic 
or remote control of hydraulic cyl- 
inders, or as a substitute for com- 
pressed air. Floor or wall mounting 
may be used. John Dusenbery Co., 
150 Pine St., Montclair, N. J. 





FLUORESCENT LUMINAIRE 


Series-louver type fluorescent lumi- 
naire for individual or continuous 
row mounting may be installed flush 
with the ceiling or suspended from 
stem hangers. The louver assembly 
swings open from either side for 
cleaning and relamping. Louvers and 
end plates are aluminum, body ol! 
fixture white. The Miller Co., Meri- 
den, Conn. 
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SOLENOID VALVE 


Model DS-2 direct-operated solenoid 
valve has an orifice area equal to 
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© With the introduction of SHOCKMOUNTS the Lord Manufactur- 

ing Company makes another notable contribution to the problem of 
vibration control. They extend effective vibration isolation and con- 
trol to machines of such size and weight that previous attempts to 
combat their enormous forces of impact have been confined to mas- 
sive foundations to achieve inertia and to more or less resilient 
footings. 


SHOCKMOUNTS will lend an increased span of life to such ma- 
chines; to neighboring machines; and to the building itself. They 
make it possible for the first time to deal with vibration control on 
a factory-wide basis, regardless of the size or nature of machinery in 
use... with a consequent improvement in quality and amount of 
production, and in employee morale. 


Low and compact, Lord Shockmounts are easily placed under ex- 
isting equipment for bolting to floor and machine. The flexing ele- 
ment, synthetic rubber which is bonded to 34¢" steel, is designed for 
minimum stress at maximum load, insuring high safety factor and 
long life. The top is folded down to shed oil and dirt and to limit 
horizontal movement, providing greater stability. Load capacity, up 
to 7500 pounds per mount. 


Want to know more about Shockmounts? For detailed 
information write for Bulletin 400. 
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CHAMPION LAMP WORKS 
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Here’s what you get in addition to the uni- 
form quality and long life that results from 
forty-eight years of making lamps for industry 
by one of the largest and best-equipped lamp 
manufacturers in the world. 

You get Champion Economy — production and 
distribution through qualified electrical and in- 
dustrial supply houses is organized to insure 
minimum lighting and lower lamp cost. 

You get Champion Service — trained experts in 
the field are quickly available to supply unbiased 
recommendations on lighting and lamp appli- 
cations for every factory and office purpose. 

Why not get these extra premiums at no extra 
cost — in fact at lower cost. Next time get 
Champion Lamps. 


Let us mail you a copy of the Champion 
Maintenance Manual C. It’s full of 
useful hints on how to make the most 


of planned lighting. 


— 


nm 
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that of the pipeline, ji 
packing or pilot, and has co: 
resistant internal parts. It is 
with removable rubber-typ: 
Valve can operate on either 
d.c., and with oil, water, stea) 
or freon. Airmatic Valve, In 
East 40th St., Cleveland. 
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DIESEL ELECTRIC PLANTS 


Water-cooled diesel elect: plant 
in 10- to 35-kw. capacities, are pov 
ered by heavy-duty Buda diese! en 
gines. They are enclosed in weathe: 
proof, sheet-steel housings wit! 
removable side panels. The welded 
base is of heavy structural ste: 
Welded steel battery-and-accesso: 
rack contains two 6-volt starting bat 
teries. A 12-volt belt-driven genera 
tor keeps all batteries fully charged 


according to the maker. Both engin 
instrument panel and electric instru 
ment panel are built in, and illumi 


nated by a 12-volt pilot light. Air- 
cooled diesel electric plants are als 
available. D. W. Onan and Sons 
Inc., 43 Royalston No., Minneapolli 





TIME SWITCH 


Type T-47 time switch, rated 35 am- 
peres at 115 and 230 volts, is timed 
and operated by synchronous, self. 
starting, permanently — lubricatec 
Telechron motor. Designed for ‘ 

and off timing of a single circuit, 1! 
will perform one on and one 0!) 
operation during any 24-hour perio 


and will continue to do so dali 
without adjustment. Has a single- 
pole, single-throw mechanism wit! 


large silver snap-action contacts. 
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For a dependable 
and economical air supply 


The Type TB horizontal, straight-line, double- 
acting compressor has proved its dependability 
through years of satisfactory service. Mod- 
erately rated, it can always be counted upon for 
continuous, economical operation, low mainte- 
nance, and long life. 

Simplate valves . . . liberally water-jacketed 
cylinder and heads . . . adjustable, tapered 
roller miain bearings . . . double-counter- 


| 
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PNEUMATIC TOOLS °* 
ROCK DRILLS * HYDRAULIC TOOLS * 


TOOL 


AIR COMPRESSORS ° 
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1st 44th Street 


ELECTRIC TOOLS ° 
VACUUM PUMPS 


weighted crankshaft . . . are some of the CP 
features that have made it outstanding. 

Type TB Compressor is furnished in sizes 
from 89 to 1937 c.f.m., with V-belt, flat belt. 
and direct-connected synchronous motor drive. 
Single and multi-stage designs for pressures up 
to 5,000 pounds, and steam-driven types are 
also available. 


Write today for Bulletin 728-7. 


(G) Cxicaco Pneumatic 


COMPAN 


New Y 





DIESEL ENGINES 
AVIATION ACCESSORIES 
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This modern post-war steel means 
even more cutting . . . even faster cut- 
ting . . . for this outstanding blade which 
has been replacing all-hard blades with 
mechanics everywhere. 

The same safe cutting, because it’s 
shatter proof! The same economical 
cutting because there’s no accidental 
breakage! Only the teeth are hardened 
... the back is tough and flexible. And 
the same easy cutting because of 
MILFORD’S exclusive Easy Starting 
Teeth. 

This improved performance is typical 
of MILFORD’S continuous research, test 
and experiment. As better metal-cutting 
saw blades are made, MILFORD is 
making them! 


RD tue Henry G. THOMPSON & sc 
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Saw Specialists Exclusively 
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HAVEN 5, CONNECT 


is equipped with a 24-hour ¢loc, 
dial. Operation can be manuz| 
automatic. Meter & Instrument Diy 
General Electric Co., Schenectady « 
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ANGLE VISE 

Two sizes of angle vises, each 
able with or without swivel bas 
are suitable for use on the bench o: 
on the machine. Ground on both 
sides, front end, and bottom for us: 
on a drill press, milling machine, or 
similar equipment, they can be con- 
verted into low-cost jigs, states mak- 
er. Jaws have hardened steel fac 
plates. Swivel base is locked in any 
position by a lever, and vise can be 
detached without disturbing the 
work by loosening a setscrew. A 90- 
deg. scale is stamped on the vise fo: 
setting at proper angle for work 
Each vise is equipped with a ground 
“V” block for holding round stock. 
North Bros. Mfg. Co., Div. Stan 
ley Tools, Lehigh Ave. and American 
St., Philadelphia 33. 


avali- 


FORK TRUCK 


Available in both telescopic and 
non-telescopic models, 1000-1lb.-ca- 
pacity electric fork truck is meant 
for use where floor and elevator Cca- 
pacities prohibit the use of heavie! 
equipment. It is designed to carry 
48-in.-long loads of maximum capac- 
ity. Telescopic model with collapsea 
height of 63 inches gives 130-in. lift 
ing height. Pivot point steering pe! 
mits operation in confined areas 
Brakes are of the deadmarn type. 
released by depressing pedal, an 
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COST REDUCING 
extras.|.. 
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NO MORE CHANGE-OVER TROUBLES WITH 
THE HANDY OIC CROSS REFERENCE CHART 


Just check the number of the valve that you wish to 
replace, look in the OIC Cross Reference Chart, and 
you will find the number of the OIC Valve to re- 





































The extra large packing nut will 
stand a man-sized wrench and has 
sufficient threads to utilize all pack- 
ing in the stuffing box. 

Heavy, wear-resisting manganese 
bronze stem means longer wear with 
less maintenance. 


Back seating, providing special seat 
surface on stem above threads, per- 
mits quick, easy repacking under 
pressure. 

Large thread contact area withstands 
extraordinary strain and maintains 
tight closure. 


Sturdy bronze bonnet, union type 
construction, assures a tight bonnet 
joint and permits quicker and easier 
inspection and servicing. 

Slip-on type disc holder is designed 
especially to permit quick, easy re- 
placement. 

Heavier, better construction through- - 
out the distortion-proof body pro- 
vides maximum resistance to operat- 
ing stresses. Full area water ways 
throughout. Adequate stock for re- 
peated re-seating. 






fALVES 





place it. For your free copy, write to The Ohio 
Injector Company, Wadsworth, Ohio. 0-48-12 
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automatically applied whenceve, 
truck is unattended. Lewis-She),,, 
Products, Inc., 278 Walnut St., wa. 
tertown 72, Mass. 







SAFE, SURE POWER 
FOR 


TRAVELING 
HOISTS 





MAGNETIC GAS VALVE 


K-3H hermetically sealed magneti 
gas valve opens and closes a gas 
fuel supply line in response to room 
thermostats, limit controls, or simi- 
lar devices. It is adaptable to fur- 


naces, gas-fired boilers, conversion 
burners, and is available in sizes 
from 36 to 1%-in. ILP.S. A solenoid 
. operator is sealed to atmosphere, 


and, in the event of diaphragm rup- 
ture, prevents external gas leakage. 
Maker states that the valve shuts 
automatically upon current failure. 
General Controls Co., 801 Allen 
Ave., Glendale 1, Calif. 


RATING: 


15 AMPERES 
550 VOLTS, A.C. 
250 VOLTS, D.C. 





The perfect working partner for traveling elec- 
) tric hoists! Keeps excess cable reeled up out of 
the way. No matter where hoist moves, there 
is no danger of cable tangles, kinks or breaks 
to endanger personnel or delay production. 


Swivel base permits cord to be fed in any 
direction; serves any stretch of track, straight 
or with one or more bends. 

Thus, a Type “YS” Reelite equipped with 
45 feet of cord will permit the hoist to travel 
up to 90 feet, when the Reelite is mounted at 
the mid-point. 


Outer covers are easily removed for servicing 








WATERTIGHT WHEEL 


For use with materials handling 
equipment on which water, steam, 
: and detergents are used, or where 
brushes and power spring, or to make solder- sib: Got ene Git ali ab BO- they are subjected to abrasives 01 





even when wheel is submerged. For 
wheels using an inside mount, the 
retainer seal is used on both sides 
For outside mounts, a hex hub cap 
is used. Hub cap and retainer sea! 
are interchangeable. Solid rubber 
CONDUIT FITTINGS + LIGHTING EQUIPMENT + OUTLET AND SWITCH BOXES tire, said to be oil and brine resist- 
EXPLOSION-PROOF FITTINGS «+ REELITES ant, is molded onto core. Wheel 1s 


14 Branch Offices and 7 Resident Representatives in oll Principal Markets 


: : : . w 

less line connections direct to terminal block. page Bulletin No. 504 which other foreign matter, wheels are 

| Oil-less bearings at all points of rotation. Sy'Riinee“ponctie Constont made of aluminum alloy, with Tim- 
) Duty and special types. Or, ken tapered roller bearings. Manu- 
Sold Through Electrical Wholesalers see Sweet's File, Page 2A15. facturer states that the use of a 
| combination of threaded retaine! 
| APPLETON ELECTRIC COMPAN Y | <20:, neoprene O-rings, and retaine: 
) 1715 WELLINGTON AVENUE CHICAGO 13, ILLINOIS spacers maintains a positive seal, 
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In these Days of Rising Costs Eye 


Accidents Hurt ... in your Pocketbook.* too. 
Write for this Booklet which telis 


how they can be prevented for 


Lf: a cent per day! 
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*Industrial Eye Accident Coste up 7814% since 1939. 
(A recent study of 31 eye injuries in one plant showed 
costs per accident ranging from $2.90 to $215.15, aver- 
age $16.29.) 


Write Dept. F for your copy of “Eye Accident Costs.” 


Southbridge, Massachusetts ¢ Branches in Principal Cities 
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to HERE 


@ It’s an easy matter to define the ‘comfort zone”’ in a plant. It’s that eight 
or ten feet above the floor that must be heated for employee comfort. But 
it’s quite another matter to heat it economically and effectively when thirty 
feet of air space extend above it to the roof. 





Such a problem faced the Minweld Steel Company in its new fabricating 
plant in Pittsburgh—and a Dravo Counterflo Heater solved it for them. 


This powerful unit discharges warm air above the heads of the workers, 
circulates it through the working area, and returns it without drafts to 
the base of the heater for reheating and recirculating. This method maintains 
uniform heat throughout the 6,500 square foot working area—even though 
two 19-foot square truck doors open at each end, and metal-siding walls are 
broken by an abundance of windows. 








 y 


im Sa a 


Installation of the self-contained Dravo Counterflo Heater required only a fuel 
line, a power line and a small venting stack—no boiler room or piping. 
Ductwork, too, is unnecessary because capacity is ample to blanket a radius 
of 250 feet completely and evenly with warm air. The unit is entirely automatic 
... it is shut off at night—and at 6 a.m. the watchman simply flips a switch 
and the plant is warm fifteen minutes later. 


Bulletin IQ -516 contains valuable information about the Dravo Counterflo 
Heater which you can apply to your own heating problems. Write for it, 
Heating Section, Dravo Corporation, Dravo Building, Pittsburgh 22, Pa. 


In a fabricating plant such as Minweld 
Steel Company, man-hours and efficiency 
are vitally important. "In a recent two 
week period,’”’ Owner William Minnotte 
says, “‘we estimated a saving of twenty 
man-hours because our men didn’t have 
to stop work and try to get warm around 
old-fashioned coal stoves. Increased pro- 
ductivity, of course, is alse tied to the in- 
creased comfort of our employees.” 





Dravo also manufactures the DRAVO CRANE CAB COOLER for air conditioning hot-metel crane cabs 











DRAVG CORPORATION 


PITTSBURGH + CLEVELAND + PHILADELPHIA + DETROIT - NEW YORK 
CHICAGO + ATLANTA - BOSTON 


, Sales Representatives in Principal Cities 
Mfd. and sold in Canada by: Marine Industries, Ltd., Sorel, Quebec 

















156 


available in 5 sizes—6, 8, 10, 14, ang 
20 inches. Other sizes on special oy. 
der. Aerol Co., 1823 East Washing. 
ton Blvd., Los Angeles 21. 





ELECTRONIC COUNTERS 


Multiple sequence high-speed elec- 
tronic counters can be supplied to 
predetermine any number of select- 
ed counts occurring in sequence. At 
the completion of each count, a sep- 
arate relay action is provided for 
each control function. Can be used to 
control any machine or process 
which now requires cams, gears, pat- 
terns, chain, or other systems fo: 
timing control. Designed for count- 
ing speeds up to 15,000 per minute: 
higher rates supplied on order. Pot- 
ter Instrument Co., Inc., 136-56 
Roosevelt Ave., Flushing, N. Y. 





BRONZE GATE VALVES 


Line of 150-lb. S. P. bronze gate 
valves is made in three types: No. 
2150, where the flexibility of the 
double disk valve is desired; No. 
2151, for use where the solid disk is 
an advantage, as in food processing 
plants and in handling gummy sub- 
stances; and No. 2153, a non-rising 
stem type for use where headroom 
is restricted. The three types are 
largely interchangeable, as the same 
body is used in all, requiring only 
an interchange of trimmings to con- 
vert from one type to another. The 
Lunkenheimer Co., Box 360, Annex 
Station, Cincinnati 14. 


METAL LACQUER 


For use where oil resistance, tough- 
ness, and good adhesion are required, 
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kilns and ovens they are ui ha 
the correct size and form by conical 


Norton design and ie ea 


While this process is used for the 
of wheels, thousands of others are | 
to the correct size by means of dian 
by being ground with other Norton 
Whichever the process, you can bes 


the Norton grinding wheels which 0 
using were produced from ‘start ' 











N 


DARNELL 


CASTERS & WHEELS 





Enjoy the advantages of easily 
movable equipment, full protec- 
tion of floors and the elimination 
of damage to equipment due to 
wracking - at no additional ex- 
pense over ordinary casters and 
wheels. 


Sey a . RR 
: se ee 
Fe . 
. 2 8 
ES 
N 
: . . 
~ > = ee 
PORSE eek wcaws 





DARNELL CORP, LTD 60 Walker St.. Ne 
Beach 4. Calif + 36 N. Clinton 











#5062 metal lacquer is said to 
stand 24-hour immersion in ga 

and 15-min. immersion in hoi , 
(275 deg. F.) with no apparen: de- 
terioration in film strength or ¢los. 
Coating is said to adhere to a variety 
of metal surfaces, and +to be suitab), 
for application over Cronak-treatec 
metals. Complete line of colors avyaij- 
able. Dennis Chemical Co., 279; 
Papin St., St. Louis. 





PORTABLE WELDER 


Portable gasoline - engine - driven 
welder, 2 feet wide, 2 feet high, 4 
feet long, has a current range of 20 
to 180 amperes. It can be used for 
welding and repair of light or heav 
gage metal, cast iron structures, and 
similar work. Provision is made o1 
the output panel for three ranges of 
output current. Continuous adjust- 
ment within these ranges may b: 
obtained by means of a speed con- 
trol. Welder may be mounted on 
either shop trailer or high speed 
road-type two-wheel traile: Th 
Lincoln Electric Co., Cleveland 1. 





FORK TRUCK 


“Hi-lift” counterbalance motorized 
2500-lb.-capacity hand-operated 
“walkie” truck features short over- 
all length for operation in narrow 
aisles; short turning radius; light 
weight for operation on trucks, trail- 
ers, boxcars, and where floor loads 
are limited. Built in three types— 
66-in. non-tilting; 66-in. with tilting 
mast (both are 83 inches in over-all 
height); 80-in. telescopic with tilting 
mast, 20 degrees backward and 2 
degrees forward in collapsed posi- 
tion, and 96 inches over- all when 
extended. Chassis is 36 inches wide: 
adjustable fork spread is 32 inches, 
and length of forks is 30 inches; 
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.. turns to Unitcastings! 





PRECISION MASS PRODUCTION 
LOWERS YOUR PRODUCT cosTs! 


With consumers’ demands and manufacturers’ costs going 
‘round and ’round—a more durable, longer lasting product is 
necessary. The customers insistence in getting the best for his 
money ...coupled with higher production schedules means 
there is less time to make replacement parts and very little room 
for defects. The product must be made right the first time! 


Unitcastings provide the answer for those cast parts that have to 
be tough—that have to stand the gaff! Particular implement 
manufacturers are people who know their business. Their 
dealings are usually with economical and thrifty farmers who 
demand their money’s worth. Daily, specifications for agri- 
cultural implements are changing to Unitcastings—for more 
consistently GOOD CASTINGS... . in less time and at /ess cost! 


Unitcast Corporation, Steel Casting Division, Toledo 9, Ohio 








ALLOY AND CARBON ELECTRIC 
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YOU CAN CUT YOUR 
TURNING 


costs 








your lathes have the 
Power, Rigidity and 
Spindle Speeds to 


use Carbide Tools 
effectively. 


for instance .. 


Here’s a revolutionary example of power turning 
on a husky Roller Bearing Inner Race. The 
machine is the New Jones & Lamson 28” Fay 
Automatic Lathe. 


A total of 98 POUNDS OF SAE 52100 STEEL 
is removed from the forging in only 8 MINUTES. 
Note the power requirements for the two 2-7/8" 
forming cuts at 330 SFM and .00375 Feed. The 
load created by the two carbide tipped form 
tools is IN EXCESS OF 100 HORSEPOWER! 


YOU CANNOT COMPETE with production like this with ma- 
chines less powerful, less rigid. 

Jones & Lamson Lathes guarantee your investment. 

They anticipate the future in metal turning. 

They are built with great reserves of ruggedness. 

They are powered to meet even more than today’s requirements 
for the effective use of carbide tools. 

Let a Jones & Lamson engineer study your turning operations. 
He will be able to make recommendations that will improve 
your profit picture. He has for others. 





JONES & LAMSON MACHINE COMPANY 
Springfield, Vermont, U.S. A. 


Manufacturer-of: Universal Turret Lathes - Fay Automatic 
Lathes - Automatic Double-End Milling and Centering 
Machines - Automatic Thread Grinders - Optical 
Comparators - Automatic Opening Threading Dies and 
Chasers - Ground Thread Flat Rolling Dies 


SL 


es & Lamson Lathes 


ARE POWERED For CARBIDE 









160 





over-all height, 88 inches. 7,,, 
speeds forward and two revere 
Power is furnished by two | von 
495-amp. batteries which w.!] jpo,. 
ate for 8 hours without recha: gin, 
The Moto-Truc Co., 1953 East 59), 
St., Cleveland. 





FLARING TOOL 


Hand tool that flares soft copp: 

brass, and aluminum tubing for SAF 
flare joints from %- to %-in. O.D 
sizes has a die holder with sliding 
dies for clamping the tubing 
Thumbscrew at the end tightens th 
clamp. Ball thrust bearing is said 


reduce friction; forged steel yok 
slides over end of die holder. Manu 
facturer states that tool has extr 
depth and smooth surface die blocks 
which hold the tubing securely with 
out scoring it. The Imperial Bras 
Mfg. Co., 1200 West Harrison St 
Chicago 7. 





MOTOR GENERATORS 


Line of high frequency motor gen- 
erators includes equipment with out- 
put frequencies of 300-400 cycles 
and size ranges from 1 to 250 kilo- 
watts. Used for the operation 
high-speed machine tools and motors 
Can also be used as a source of high- 
frequency a.c. for other purposes. 
Bogue Electric Mfg. Co., 40 lowa 
Ave., Paterson 3, N. J. 


® ae 
—  |ROEER RT) ) 





PILOT LIGHT 


Colored electric pilot lights, for sig- 
nals, warning lights, decoration, and 
general illumination, are available 
in one type of 8-prism lenses to four 
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BRING EFFICIENCY ? 





YES, you can waste heat | 
and save production tim 





How can a device that wastes some- 
ng t } inter st to production men? 
Here's the answer. Harrison Oil Coolers 
vast -destructive heat—that 
would otherwise cause mechanical 
_ trouble, limit operating speeds, shorten 















HARRISON OIL COOLERS 
FOR | 
INDUSTRIAL APPLICATIONS 






a ee 


HARRISON RADIATOR owision of GENERAL MOTORS CORPORATION, LOCKPORT, N. Y. 
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New Atlanta Ford Plant Joins Ranks 


of "KEX" Users 


» is the latest of the many Ford Motor Company plants to 
select Kex Industrial Wiping Towels because they work so effi- 
ciently at low cost. 

“Kex” National Service is available for all types of industry in 
every section of the country. This service consists of a simple, 
quick and logical way to rent industrial wiping towels of uniform 
quality—made for the use to which you put them. 


They are delivered in any quantity to suit the individual re- 
quirements of your plant .. . and are exchanged at regular inter- 
vals to insure an adequate supply of clean towels. They come in 
neat, easily handled bundles that help control distribution. Every 
towel is thoroughly cleaned and inspected before delivery. 


Follow the lead of industrial leaders who overlook no oppor- 
tunity to keep operating costs down—and efficiency up! 








Nothing to Buy— No Expensive Inventory—Just a Low 
Monthly Rental. The first month should show a decided 
Saving On wiping costs. 

For complete information, see your classified Telephone 
Directory for nearest KEx distributor, or write KEx Na- 
TIONAL SERVICE, 295 Fifth Avenue, 
New York 16, N.Y. 


















separate lenses or more. The 
mounted on 4%-in.-wide sn: 
plates, the depth varying wit! 
number of lenses. Lenses con 
five colors of unbreakable p! 
and are lighted by No. 93S8 | 
for single contact bayonet ba. 
12-volt, 14 candle-power; or No. 6s¢ 
candelabra lamps for screw ba 
115-volt types. Cannon Electric 
velopment Co., 3209 Humbolt 
Los Angeles 31. 





PORTABLE TOOL MOUNT 


Fixture for mounting portable tools. 
Model 7101, is used in many screw- 
driving and nut-setting jobs where 
it is necessary to bring the assembly 
to the tool. It is adjustable to any 
position, and allows the operator thx 
use of both hands. Accommodate: 
electric tools from small drills, 
grinders, screwdrivers, and simila 
small tools to large %-in. drills. Unit 
has a clamp for securing the tools 
which is adjustable to various diame- 
ters. Furnished complete with lag 
bolts for bench mounting and pad 
for tool. The Aro Equipment Corp 
Bryan, Ohio. 





MATERIAL LOADER 


Small enough to work in a boxca! 
or restricted plant space, yet big 
enough to move 8 cubic feet or 1200 
pounds of loose material at speeds 
up to 15 miles per hour, “Scooter- 
Loader” is said to do the work of a 
whole crew of shovelers and wheel- 
ers. Drive is to the front wheels on 
which weight of machine and load 
are centered; caster-type rear whee! 
enables loader to turn in its own 
length of 6% feet. Transmission pro- 
vides four forward speeds and on: 
reverse for backing to turn. Pow- 
ered with 9-hp. air-cooled enginé 
Arrow Contractors Equipment Co.., 
2020 Walnut St., Chicago 12. 


PIPE JOINT COMPOUND 


Compound known as Plastic Lead 
Seal No. 2 (Underwriters’ Labora- 
tories approved) can be brushed on 
threads, gaskets, flanges, studs, bolts, 
nuts, and plugs to stop galling or 
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rust of threads. Manufacturer says 
that it does not harden or dry out, 
put makes tight, permanent joints 
that can be taken apart later. Com- 

und is said not to injure or stain 
polished finishes; it will not wash 
cut, and seals air, water, steam, re- 
frigerants, butane, propane, other 
petroleum derivatives, CO*, at tem- 
peratures to 500 deg. F.. On well- 
finished surfaces, it may be used as 
a seal in place of a gasket. Avail- 
able in 1-, 2-, 4-, and 8-oz. tubes. 
Crane Packing Co., 1800 Cuyler Ave., 


Chicago 13 





BIN LEVEL INDICATOR 


Designed for use on very small hop- 
pers, spouts, chutes, and conveyors, 
bin level indicator, called Bantam 
Bin-Dicator, is 534 inches in diame- 
ter. It consists of a diaphragm-op- 
erated switch in a sealed housing 
which mounts on the outside of bins, 
hoppers, screw conveyors, and sim- 
ilar equipment, and signals changes 
in material levels. Automatically 
starts and stops filling and emptying 
equipment as the level of material 
reaches designated limits, and can 
be used on bulk materials weighing 
2 to 250 pounds per cubic foot. A 
special arrangement of the micro- 
switch is provided for units operat- 
ing on the light materials. Also used 
to stop machinery when feed chutes 
or elevator boots become clogged 
with material. Special models are 
available for hazardous locations, 
and for internal mounting inside 
thick-walled or multiple-compart- 
ment bins. The Bin-Dicator Co., 
Dept. P-1404, 14615 East Jefferson 
Ave., Detroit 15. 





DRILL DRIFT 


For use with taper shank tools, im- 
Proved drill drift has a shoulder, 
or flange, on the head end. This en- 
larged end is said to allow applica- 
tion of direct, solid driving force 
without damaging babbitt hammers, 
and to prevent the drift from flying 
through the spindle slot. The added 
metal at the head also tends to re- 
tard mushrooming. Ears on the 
drift make it easy to pick up, and a 
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How packaging 
time was cut 407. 


Read how Acme Steelstrap and 
Acme methods help tool manufacturer 
cut packaging material costs 88% 


The Multi-Shear Lawn Edgers 
pictured here are made by Ap- 
pliance Manufacturing Com- 


pany, Santa Ana, California. 


Old cost for packaging six 
units was 27¢, with 5 minutes’ 


packing time. 


Then an Acme Shipping Spe- 
cialist suggested the method of 
packaging you see here—two 
wood strips “Bound to get 
there” with Acme Steelstrap. 
Cost, 314¢; time, three minutes. 
Saving, 88%. 


Pennies saved per packaging 
unit mean dollars on your books 
at the end of the year. Acme 
Shipping Specialists are ready to 
help you get them. For more 
information—and detailed case 
studies of how we have helped 
other companies—just clip and 
mail the coupon for the free 
booklet,““SAVINGS IN SHIPPING.” 











eines 





MONEY SAVING AND PRACTICAL— just three 
minutes is all it takes to package six lawn 
edgers with Acme Steelstrap for a saving 
of 88% over previous package cost. 

















+ 
STRAPPING DIVISION ° 
se e Acme Steel Company, Dept. FM-78 
*\ e 2838 Archer Avenue, Chicago 8, Illinois 
ACME STEEL COMPANY \\\. ©  Picsse scod me a copy of your case histor 
tA . booklet, ““SAVINGS IN SHIPPING.”’ 
o“7 
Name im 
The Strapping Division of > 
Acme Steel Company uses * ee RNR Te WS A ae a 
“Doc Steelstrap’’ as its 2 
symbol of helpful service e Address. 
to shippers. . 
Doc. Steebstrat ® ° City. Zone.....State_._.__.. 





ime 


NEW YORE 17 


Stecbstrup: 





ACME STEEL CO. 


CHICAGO 





CHICAGO 8 LOS ANGELES 11 
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MATERIALS HANDLING EQUIPM 


KRANE KAR perform- 
ance is unmatched. Works 
anywhere — in the plant or 
yard — tight quarters, low 
headroom, long hauls, up 
and down grades. Makes 
short work of Loading and 
Unloading freight cars, 
trucks, trailers . . . Trans- 
porting, Stacking, Storing 
. » « Plant Maintenance and 
Repairs. Ideal for handling steel stock (or 


+ scrap when equipped with magnet), and 


heavy objects like hammer heads, transmis- 
sion cases, crank cases, motors, etc. Users 
report labor-savings up to 75% ... materials 
handling costs cut to 8c a ton... and elimi- 
nation of hazard of serious injuries com- 
monly experienced in hand methods.* 

Ask for illustrated Bulletin No. 79 


THE ORIGINAL SWING-BOOM MOBILE CRANE 
WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 
1%, 2%, 5, AND 10 TON / CAPACITIES 
+} j x . § CAR 





CUTS OPERATING COSTS 
. +. SPEEDS OUTPUT 





KRANE KAR handles loads 
ct Sides as well as at Front 


Gasoline or Diesel. Equip- 
ped with pneumatic or solid 
rubber tires; 9 to 37 ft. 
booms or. adjustable tele- 
scopic booms; electric mag- 
net, clamshell bucket, and 
other accessories available. 


Users: General Motors; 
Todd Shipyards; General 
Electric; Bethlehem Steel; 
Boeing; Pullman Standard; 
duPont; U. S. Rubber, etc. 


* Case studies on request 











HYDEE HANGER * 





hangs chain suspended industrial fixtures quicker, easier 
A screwdriver is all you need... for new or ‘‘change-over’’ jobs. Fits 
standard 4’’ or 3%'’ outlet box or plaster ring. Self- grounding... you 
5] 65 can use 2-wire cord and plug. Complete with receptacle, two 
LIST 5-foot chains, spring wire ‘‘S’’ hooks and cord clips. 


Day - Brite Lighting, Inc., 5441 Bulwer Ave., St. Louis 7, Mo. 
Nationally distributed through leading electrical supply houses. 


in Canada: address all inquiries to Amalgamated Electric Corp., 


Ltd., Toronto 6, Ontario. 


IT’S EASY TO SEE WHEN IT 


*Patent No. D - 141024 
and No. 440914 
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DAY - BRITE 


: A coletts2nct 
Underwriters approved. ntl es tz ys 











hole on the end allows it ; 
chained to the machine or hun: 
the wall. Cleveland Twist Dril] c,. 
1242 East 49th St., Cleveland i, ” 
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RELAY 

Designed for use under conditions 
of limited power supply and wher 
precise operating characteristics ar 
essential, BK relay has molded bake- 
lite insulating parts throughout. 
Manufacturer states that contact 
screws are capable of close adjust- 
ment. Relay is supplied in 1- or 2- 
pole, normally open or normally 
closed contact arrangements, als 
double throw, with standard screw- 
type terminals. Has d.c. coil rating 
up to 32 volts at 24 milliwatts; con- 
tact rating is 1 ampere at 48 volts 
A.c. rating is 220 volts at 0.240 volt- 
ampere; contact rating, 5 amperes 
at 110 volts, non-inductive. Unit is 
254x253x1 21/23 inches in over-all! 
dimensions. Allied Control Co., Inc., 
Dept. S, 2 East End Ave., New York. 





Capable of removing 34 pints of 
water a day from the atmosphere 
of a normal-sized room in a humid 
climate, dehumidifier, called the 
Humidry, is operated by a 1/3-hp. 
motor. It can be used in all climates 
in areas where dampness and humid- 
ity cause deterioration and discom- 
fort, to prevent rust on tools and 
machinery, and to preserve records 
in vaults against mold. Unit can be 
plugged into any electrical outlet, 
with the only installation a connec- 
tion to drain off the accumulated 
moisture. Carrier Corp., Syracuse. 


NEW OWNERSHIP 


Manning, Maxwell & Moore, Inc. 
announces acquisition of the Hy- 
draulics Division of the Airex Manu- 
facturing Company, located in Long 
Island City, N. Y. Industrial appli- 
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Flat Foundry File 


Half Round Foundry File 





Filing Foundry Casting 











FOUNDRY FILES VS. REGULAR-PURPOSE FLAT FILES. It has always been 
recognized that “regular” files are not designed to stand the abuse 
encountered in foundry filing. Their teeth are comparatively high and 
sharp, and are made for general remoyal of stock where speed is the 
main requisite. In foundries, however, the main filing job is snagging 
castings. When a casting comes out of the mould, it has all sorts of 
fins, knobs, sprues, sharp edges and other projections. Sudden chilling 
and sand which becomes a part of the casting make these projections 
hard and abrasive. The average file cannot stand thig severe usage 
without “shelling off,” “breaking out” or wearing down rapidly. Its 
use on foundry castings is a waste of good file teeth — and, consequently, 
a waste of money. 


FOUNDRY FILE CHARACTERISTICS. Looked at casually, Nicholson and 
Black Diamond Foundry Files do not appear to differ greatly from 
regular-purpose files of corresponding shapes and sizes. But the differ- 
ence is there . . . and it is important. Foundry files have extra-strong, 
rugged teeth which are not so high and sharp as the teeth of regular 
files. The Half Round shapes have heavier set edges, but the Flat 
shapes have regular edges. | 


USES AND PERFORMANCE. Nicholson and Black Diamond Foundry 
Files are widely used today not only for snagging castings in foundries, 
but also for filing narrow edges and sharp corners of dies, and for many 
other kinds of rough filing. While not cutting as fast as regular files 
on general work, they are specially made to last longer on the punish- 
ing jobs. 


SIZES AND SHAPES. Nicholson and Black Diamond Foundry Files are 
regularly made in Flat and Half Round shapes (illustrated) and Bastard 
cut, but can also be furnished in Round and Square. Sizes 8” to 18”. 
Identified by the word “Foundry” stamped on tang or shoulder. Avail- 
able through your industrial distributor. 





Nicholson makes special-purpose files for Brass, Lead, Aluminum, Stainless 
Steel, Foundry Castings, Die Castings, Die Making, Lathe Filing, Curved 
and Shear Tooth Filing—and Swiss Pattern files of all shapes and patterns. 


FREE BOOK —“FILE FILOSOPHY.” Most widely known book in existence 
on kinds, use and care of files. Invaluable to production and purchasing heads. 


Hb) 
at She 
>} On, 


eros, NICHOLSON FILE CO.,27 Acorn St., Providence 1, Rhode Island 


= uv. s. a. ( In Canada, Port Hope, Ont. ) 
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TOLEDO 


ALL THE WAY! 








we 


Put accurate Toledo Scales on the job every step of the way in your 
plant... for closer control of costs and quality! Toledos stop costly 
errors... save time by making each weighing operation 
quick and sure. For better control in weighing, checking, 
testing, counting, batching, force-measuring . . . let Toledo 

help you. Send for new bulletin No. 2020. Toledo Scale 

Company, Toledo 12, Ohio. 





HEADQUARTERS FOR SCALES 
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cations for Airex hydraulic and othe, 
products will be developed by Man.- 
ning, Maxwell & Moore at its Jersey 
City plant, 450 Communipaw 


AVE 


. 
§ 





LIFT TRUCK 

Electric lift truck, known a: 
Load-Mobile, has a padded 
swivel seat which allows the ope: 
tor to face in any direction, fo! 
neuvering the truck in and out 
close places. Two speeds are con- 
trolled by a foot pedal, with dea 
man type automatic brakes. Avail- 
able in 3000- and 5000-Ib. capacities, 
both with 20 per cent overload c 
pacity, according to maker. TI! 
3000-lb. model averages approxi- 
mately 3.5 m.p.h.; the 5000-lb. mod 
3.0 miles. Furnished with platforn 


from 36 to 72 inches long; all 26 
inches wide; heights of 6, 7, 9 an 
11 inches lowered, with a lift of 4 


inches. The Market Forge ( 
Everett, Mass. 





DUCT INSULATION 


Fiberglas coated duct insulation, f 
hot or cold ducts, is a lightweight 
material in board form, with a coat- 
ing on both surfaces. It can be cul 
with a knife to conform to irregula! 
shapes and curved surfaces, and cal 
be scored to take a gradual or sha! 
bend. Can be painted, or cové« 
with asbestos paper or canvas. Flexi- 
ble duct insulation of Fiberglas 
lustrated) is an uncoated lightweight 
material for application on concealed 
hot or cold ducts where finish is not 
essential. Manufacturer states tha! 
both the coated and the flexible n 
terials will dry out rapidly if wettea, 
with original efficiency unimpall 
Owens-Corning Fiberglas Corp., 
East 56th St., New York 22 


ALUMINUM JACKS 


Designed to replace wooden wedg 
supports and to permit a two-way 


1h 
i 
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Reeves Vari-Speed Motor Pull 


converts any standard constant speed motor 


to a low-cost stepless variable speed drive . 








-— 


1. REEVES Motor Base provides sliding plat- 
form for motor. Handwheel or push-button contro! increases 


transmitted speed by moving motor toward driven machine, 
decreases speed by reversing the operation. 





3. Special V-Belt hooks up unit with driven 


machine. Belt fits between discs and over pulley on power in- 
put shaft of driven machine. Bell is adjusted to minimum center. 


Unit instantly delivers any desired speed over 
entire range and maintains that speed without 


fluctuating even a fraction of an rpm. 


The Reeves Vari-Speed Motor Pulley is the easiest, lowest- 
cost method of converting a machine with fixed speeds into a 
highly versatile unit of infinitely variable speed adjustability. 
Thus equipped, it can handle a wider range of work, better, 
faster and more economically, because machine speed can be 
changed instantly and accurately—without shutdowns—to meet 
the needs of every operation and every operator, under every 
changing condition. 

This REEvEs unit forms the actual driving element between 
motor and driven shaft . . . eliminates all auxiliary equipment 
such as chain drives, gears, belts, etc., . . . requires virtually 
no more space for installation than any standard belt or chain 
drive. It is built in eleven sizes, transmitting from '/g to 15 hp. 
Over speed ratios from 24:1 to 4:1, inclusive. 





The complete line of REEVEs Speed Control equipment also 
includes two other basic units, the Variable Speed Transmis- 
Sion and the Motodrive, which are offered in the widest 
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2. Dise Assembly connecis directly to motor 
shaft. Assembly consists of two facing cone-shaped discs — 
one sliding laterally—and compression spring for mounting 


on motor extension shaft. 


selection of designs, sizes, capacities and speed ratios—with 
handwheel, push-button or entirely automatic controls. 

REEVES units have proved their ability to speed production, 
cut cost and increase profit in more than 260,000 widely 
diversified industrial applications ... are listed as standard 
equipment on over 2,100 different makes of modern machines. 

An experienced Reeves Speed Control specialist will be 
glad to work with you in selecting the units best suited to your 
needs. Write today, arranging an interview, and ask for the 
comprehensive 114-page catalog F-450A. 


REEVES PULLEY COMPANY e COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 


ACCURATE « VARIABLE 


heeves Speed Control 


GIVES THE RIGHT SPEED FOR EVERY JOB! 
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Here’s a business curve that may show a 30 to 70 
percent reduction in the cost of handling your car- 
tons and boxes. It’s the Rapid-Wheel* gravity con- 
veyor curve. Together with Rapid-Wheel straight 
sections, it loads and unloads cars and trucks or 
moves materials in and out of storage in record time 
with a minimum of manpower at lowest cost. 
Rapid-Wheel gravity conveyor is -available for im- 
mediate delivery in either steel or aluminum. Straight 
sections, curves, spurs and switches are offered in 
lengths and wheel arrangements to fit your particu- 
lar job. 

Write today for details on Rapid-Wheel gravity con- 
veyor or other Rapids-Standard material handling 


equipment. 
*T.M. 


‘6 Wig, The RAPIDS-STANDARD CO., INC. 
<s é 

370 Rapistan Building 
Grand Rapids 2, Michigan 


° * 
Vey o* Representatives in principal cities 









BARISTA 


The business curve has changed 





RAPID-ROLLER* CONVEYOR 
for heavy-duty gravity 
service 





RAPIDS- 
STANDARD 
quality 
casters 
for 
industry 


MATERIAL HANDLING EQUIPMENT 
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upright or inverted use, jack gyp. 
ports, designated as No. JS-1, a, 
made of aluminum alloy, weig) 33, 
pounds. Suitable for use on hioy 
scaffolds, for raising coal chuies 5, 
sand towers, and similar jobs. Plat. 
form size, 7x10 inches; height, 15 
inches. Templeton, Kenly & (, 
1020 South Central Ave., Chicago 44 





WATER COOLER 


Bottle-type electric drinking wate: 
cooler, the OBR Oasis, has compart- 
ments providing different degrees of 
cold for water cooling, cold storage, 
and ice cube freezing. Can be used 
in offices, clinics, or laboratories 
where materials must be kept under 
constant refrigeration. The Ebco 
Mfg. Co., Columbus, Ohio. 


FLOOR TILE 


Koroseal tile, in marbleized pattern, 
comes in 18 different colors. Supplied 
in 9x9-in. tiles, it is also available 
as slab material for borders and fea- 
ture strips. Sloane-Blabon Corp., 
285 Fifth Ave., New York. 





t 
a 


& 


INDICATING LAMP 


Surface-type indicating light, Type 
Ql, consists of a die-cast base with 
a metal cover held to the base by 
screws. Standard %-in. electrica! 
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125 to 1200 Ibs. W. P. 


er 
ja 


Quality Valves 
since 1902 


— oe 


— ef - ~ = | ae fo eerse TNO Mabeilecmee)) 
} ' | A : 


} 


i ) 2 FP) So FF BARBERTON, OHIO-L 
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knock-out on the floor of the pag, 
which contains the incoming 
may be had on one end of the bag, 
when used with surface conduit (¢,, 
be furnished with or without sw itch. 
plate, to be used when mount. 
outlet box. Used upright, it is 
able for a self-indicating up ap, 
down indicator for liquids, tempey- 
peratures, or when mounted on 
switchplate, as up-down elevy»t, 
floor signal. Furnished as lamp init; 
with toggle switches, or as a comb). 
nation of lamp unit and switch. 4 
R. Kirkland Co., Morristown, N. ] 











MILLING MACHINE 
WORK TABLE 


Designed to make the milling ma- 
chine a more flexible tool, universa! 
work table, 16% inches long by 9's 
inches wide, when fastened to th: 
machine enables the operator to tilt 
the work from 0 to 45 degrees in 
either direction and lock it at the 
desired angle. Calibrations on a dial 
at the end of the table make it pos- 
sible to change the position of the 
work without removing it from the 
table. Malnar Machine & Tool Co. 
Inc., 19301 St. Clair Ave., Cleveland 





Transmission 
problems? 


This great data book has 
. Your answers 











Get it! 


This valuable data book which shows you how to make im- 
portant savings in design, manufacturing and maintenance 
costs using Boston Stock Component Machine Parts. Con- 
tains 101 separate groups of products — gears, chain, 

sprockets, speed reducers, etc. — 4326 individual items — 


engineered, mass produced to custom standards for your application. Also con- 
tains much valuable working data for designers, engineers, maintenance men. 








Beales esate BSR er ee es ee 


DUMP TRUCK 

















MITT i. idasisnieanalaliildaibieciniiunignniphaacnatahnnes Position....... vores Sas Miah ins atten. castings, stamp. 
Com ings, cuttings, sand, powdered chem!- 
aie Ses : artes git ae cals, dump truck, called SRF-* 
Phil-Dump, Jr., can be hand pushed 

Street ......-ave- : eee or used with a fork lift truck. Ove! 
“ all dimensions are 48x28x38 inches, 
CN. -n eas Zone........ State....... with a capacity of a half a cubi 


yard. Phillips Mine & Mill Supply 
Co., 2227 Jane St., Pittsburgh 3. 
ROOFING FELT 


Perforated felt for built-up roofs, 
called Perforated Feltex, is said ' 


° f th id’s most lete fi BOSTON 
ne of the world’s comp nes 
62 distributors in major cities GEAR WORKS 


25 Hayward St., Quincy 71, Mass. 


8 ee ee ee ee se a ee 
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FOR GREATEST 


EFFICIENCY 
IN SMALLEST 








SPACE 








es ip 8 Whe Qu Rp iy y 
os peaks sito — 0) 












OU’LL get greatest efficiency ... sustained effi- 

ciency ... in the smallest overall space with a 
roller chain drive. For only roller chain gives you 
all these advantages: 


1. Positive transmission of power. Since roller chain depends on 
positive contact with sprocket teeth . . . does not rely on 
tension .. . it does not slip and waste power. Speeds can be 
fast or slow ... roller chain is equally efficient at both through- 
out its working life. It accurately ttmes machine operations. 


2. Transmit more horsepower in less space. The width of a chain 
drive is relatively narrow compared to other types of drives, 
regardless of load conditions. It requires only minimum wrap 
around sprockets ... can drive multiple shafts from a single 
power source. On large reduction drives, roller chain will 
operate over smaller wheels than drives dependent on ten- 
sion, since they need less arc of contact for effective operation. 
Center distances can be varied as desired, assuring the most 
effective use of your space. 


3. Easily installed. Just mount the sprockets on the shafts, wrap 
the chain around the sprocket and couple the chain. That’s all 
there is to it. There’s no need to move or remove the shafts. 


AND, in addition, roller chain drives last longer because load 
is distributed over many sprocket teeth. They require fewer 
adjustments, impose less load on shafts and bearings and 
absorb damaging shocks. 

For all the facts on roller chains and how they can help 
you, see your Baldwin-Rex Man, or write direct to Baldwin- 
Duckworth Division of Chain Belt Company, 327 Plainfield 
Street, Springfield 2, Mass. 


DWIN-REX 


ROLLER CHAINS 


BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 


VOLUME 106, NUMBER 7 * JULY, 1948 





171 











3 SPECIFIC TYPES 


detinite punpgs? 
"and af inercanse? le 


LUNKENHEIMER 


150 LB. S.P. 
BRONZE GATE VALVES 


















FIG. 2150 
Double Wedge Disc—Ris- 
ing Stem. For use where 
the flexibility of the dou- 
ble disc is needed. 













FIG. 2151 
Solid Wedge Disc—Rising 
Stem. For use where the 
solid disc may be an ad- 
vantage, as in food proc- 
essing lines and handling 
gummy substonces. 















FIG. 2153 


Single Wedge Disc—Non- 
Rising Stem. For installa- 
tions where headroom is 
too restricted for rising 
stem valves. 








@ These new rugged designs meet all require- 
ments for service where 150 Ib. S.P. Bronze 
Gate Valves are used. They are engineered to 
provide a wide degree of interchangeability, 
making it possible to convert from one type to 
another by a simple interchange of trimmings. 
This means fewer valves and parts to stock, 
thus reducing maintenance expenses. 

All three of these designs are equipped with 
Lunkenheimer patented wear-resistant alloy 
stem material which eliminates failures due to 
stem-thread wear. 

Why not investigate the profit possibilities of 
these new valves in your plant—now, 


ESTABLISHED 1862 


THE LUNKENHEIMER Co: 


—_ QUALITY’ 
CINCINNATI 14, OHIO. U.S.A, 


NEW YORK 13. CHICAGO 6 
BOSTON 10 PHILADELPHIA 34 


EXPORT DEPT, 318-322 HUDSON ST.. NEW YORK 13, N. Y. 






pHONE YOUR 
DISTRIBUTOR 
FOR FOLDER 





\ : j i 
tion 
. construc ag 
Desig®, bility 
: angea 
interchang — 


; t 
are fully illest Circulat 


Ask your dis: 
No. 57 “tor a copy oF 


direct. 
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be blister resistant. During manifa,. 
ture, small holes in staggered ;oy,. 
are made in the felt to separate th. 
fibers, and to create “exhaler” pora- 
Manufacturer says that as the por, 
exhale air and vapor, coating an, 
sealing asphalts penetrate thro, 
the felt to strengthen the bond pe. 
tween plies. Philip Carey Mfc. (, 
Cincinnati 15. 





ONE-MAN RUNABOUT 


Mobile unit, called “The Widgit,” is 
just big enough to afford one person 
speedy transportation within a plant 
Controls are centralized on the tille: 
so that the car can be started, 
steered, and stopped with one hand 
It can be turned around in a 43-in 
circle, and has a top speed of 15 
m.p.h. An airplane type brake en- 
ables the driver to stop the car with- 
in 1 foot even when going at 
maximum speed. Powered by two 
6-volt automotive batteries, good for 
20 miles before recharging; can be 
recharged by plugging into a light 
socket. Beall Mfg. Co., Cleveland. 





OSCILLATING-TROUGH 
CONVEYOR 


Positive-action, roller-bearing, ¢c- 
centric-type oscillating-trough feed- 
er conveyor is driven by an 
“Electrofluid” drive through a chain 
or V-beit reduction to the machines 
eccentric shaft and connecting-rod 
assembly. Available in standard 
widths of 12 to 48 inches, and in 
single trough lengths up to 100 feet 
For longer carrying runs, two 0! 
more units may be arranged in 
series, one discharging into the other, 
and each equipped with an incividua! 
motor drive. Unit may also serve 
as a cooler, drier, or conditioning 
unit when jacketed, louvered, oF 
otherwise constructed for the service 
intended. Trough is either pan type 
or constructed with channel-steel 
sides, is leakproof, and can be fur- 
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lherir oid Leads the Field 


with New Advanced Constructions in Steam Hose 


Continuous improvement in our products as better 
raw materials become available, and the develop- 
ment of new products for industry has made 
Thermoid a leader in the field for over 60 years. Our 
engineers have developed a complete line of Indus- 
trial Rubber products, each specifically designed and 


Powerflex Wire Braid 


Steam Hose 





Unequalled for strength and flexibility! For steam pres- 
sures up to 200 pounds. Powerflex offers more capacity 
—greater safety—longer wear. Made of heat resisting 
specially compounded rubber combined with high ten- 
sile wire, and asbestos braids. Furnished in sizes from 
4” to 21%” in lengths up to 50 feet. Number of wire 
braids depends on service requirements. 


Hi-Temp Steam Hose 





Special heat resisting rubber tube with braided asbestos 
yarn reinforcement ... heat and wear resistant cover. 
For handling superheated steam at pressures up to 200 
Ibs. Furnished in sizes from 4” to 2” inside diameter in 
25 or 50 ft. lengths. 





For heavy service with steam pressures up to 150 lbs. 
Heat resistant rubber tube and cover, special fabric 
reinforcement. Furnished in sizes of 4” to 2%” in 
lengths of 25 or 50 feet. 





The Thermoid Line Includes: Transmission Belting * 

F.H.P. and Multiple V-Belts - Conveyor Belting « 

Elevator Belting - Wrapped and Molded Hose + Cus- 

tom Molded Products + Industrial Brake Linings 
and Friction Materials. 


Thermoid Company: Trenton, N. J., 


Automotive «+ Industrial « Oil 
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service-proven for the use for which it is specified. 


In addition to the three types of steam hose listed 
here, Thermoid distributors carry stocks of our 
other standard items. And they, in conjunction 
with our sales engineers, will work with you on 
special requirements. 








Fieid -« Textile 


U.S. As 


Products 
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of Contractors, Bridge an 
Road Builders, Truckers, 
Operators of Heavy Equipment 


NO. 22 
10-TON CAP. 


Use these single acting jacks for safe, sure 
work in lifting, lowering, pushing or pulling. 
Double lever sockets speed work in cramped 
quarters and in angular lifting. All models will 
lift full capacity on the toe or on the cap —a 
feature that only Simplex can give you. 





Best materials are used throughout for rugged, 
long-life operation, by the manufacturer award- 
ed the only gold medal for the safety of jacks 
by the American Museum of Safety. 


' Available in 10 models with ca- 
pacities ranging from 5 to 20 tons, 
and lift from 7 to 18 inches. All 
have two-way standard lever sock- 
et except three largest models; 
these are available with any of 
three types of sockets. Delivered 
with lever included. 








SIMPLEX HYDRAULIC JACKS 


For heavy duty 
work in shops ard 
factories, in con- 
struction and 
transportation. 
Powerful hydrau- 
lic operation. 
Available in eight 
models to handle 
from 3 to 100 tons 
—tested to 100% 
at overload. Write 

* for Bulletin HJ.47 





For full information, write for 
Bulletin: Industrial 48. 























Jacks 


KENLY & COMPANY 
- Chicago 44 






TEMPLETON 


3 South Central Aven . 


tithe >i 
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nished with dust-tight covers, ang 
fabricated of corrosion and heat-re- 
sistant metals. Link-Belt Co. 397 
North Michigan Ave., Chicago | 





PLATFORM TRUCK 


General-purpose double-end truck is 
built of seasoned hardwood. The 
platform measures 52 inches long by 
27 inches wide, is metal bound, has 
steel end racks, with push handles 


36 inches from the floor. Furnished 
with four 6x2-in. caster wheels, two 
swivel and two rigid, with rubber 
or metal tires. Weighs approximately 
150 pounds. Palmer-Shile Co., 16007 
Fullerton Ave., Detroit 27. 


reste 
i; 








STEPLADDER 


Heavy-duty millwright-type folding 
aluminum stepladder is designed fo! 
heavy-duty use. Its steps are formed 
by placing two corrugated aluminum 
ladder rungs side by side. Manufac- 
turer states that each rung tests to 
over. 1000 pounds, will bend when 
overloaded, but will not break. The 
legs have insulated non-abrasive 
bases; folding braces are of heavy 
cadmium-plated steel. Top platform 
is waterproof marine plywood 
Available in lengths from 4 to 16 
feet. Louisville Metal Products C 
Inc., Louisville. 


PLUG AND WALL PLATE UNIT 


Constructed to maintain tight con- 
nections with electrical outlets, plug 
and wall plate unit, called Lok-Tite, 
made of hard rubber, is attachec 
inside a metal holder, will hold any 
heavy cord, and has a hard rubber 
ferrule to protect the base of the 
cord. Projecting ears on the holder 
engage under receiver prongs on 
the wall plate, and a quarter tun 
will lock the connection, states 
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Any Speed... 
Any Enclosure... 
A-c. or D-c... 


with the RELIANCE 


EARNIOTO 


RELIANCE ELECTRIC & ENGINEERING CO. 


1070 Ivanhoe Road @ Cleveland 10, Ohio 


Appleton, Wis. © Birmingham * Boston © Buffalo * Chicago 
Cincinnati * Dallas * Denver © Detroit ¢ Gary * Grand Rapids 
Greenville, S.C. ¢ Houston * Kansas City © Knoxville © Little Rock 
los Angeles * Milwaukee * Minneapolis © New Orleans * New York 
Omaha * Philadelphia © Pittsburgh ¢ Portland, Ore. * Roanoke, Va. 
Rockford * St, Louis © San Francisco * Seattle * Syracuse * Tampa 
Tulsa © Washington, D.C. © Mexico City, Mexico 
Montreal, Canada * Sao Paulo, Brazil 


Any type enclosure of Reliance A-c. or D-c. Flange-mounted 
Precision-Built Motor may be chosen. A full selection of speeds 
from 4 to 1,430 rpm. is offered with motor ratings from 1 
to 60 hp. For details of the many advances in design behind 
the superior performance of this sturdy, compactly construct- 
ed Reliance GearMotoR,. write today for Bulletin C-404. 


Built hy RELIANCE ELECTRIC & ENGINEERING COMPANY and PHILADELPHIA GEAR WORKS, INCORPORATED 


RELIANCE"), MOTORS 


“Motor-Drive 1s More Than Power” 
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maker. Once secured, the plu; 
not be pulled out until turne 
released. Available with sc: 
base and 3-way attachment 

permitting several cord outlets 
Tite Mfg. Co., -1050 Sherma: 
Denver, Colorado. 





WE 


FIND 


NEW USES 
RIGHT ALONG 


“Our CLARK ‘Yardlift-40’ puts 
dump bodies in storage and 


ELECTRIC DRILL 


Lightweight %-in. portable el 
drill, Model No. 250, has a | 
grip handle with Cutler-Ha: 
trigger switch, and is supplied 

a Jacobs key-type chuck. Univ 
motor is air-cooled, 110-115 
No-load speed is 1400 r.p.m.: 
load speed, 600 r.p.m. Capacit 
steel is % inch, in hardwood 
inch. Over-all length is 11% in 
weight, 3% pounds. Portable Ek 
tric Tools, Inc., 255-259 West 
into the shop St., Chicago 20. 


brings them 


for mounting, at a fraction of 
the former cost... solving a 
serious problem. If more than 
doubled storage capacity. 
We are finding new uses 
right along for this great 
money-saver.’’ 


E’ W. Laaqer, President 


VOLTZ BROTHERS, INC 


TEMPERATURE CONTROLLER 


Experiences like this 


Chicago, Illinois 


aakola- mame | ale, 


more frequent throughout industry, 


point to the new science 
ietalel 
bonanza for which 


of Ma 
Handling as the savings 
business has 


been prospecting. 


To exploit your opportunities for 
savings on materials handling, take 
advantage of Clark’s matchless ex- 


perience 


It's “good business’’ to 


CONSULT CLARK 


CLARK 


AND INDUSTRIAL 


\ 


_ 








 m, 


— eee 


ELECTRIC ann GAS POWERED 


FORK TRUCKS 


TOWING TRACTORS 


.* 
* 


Indicating temperature control 1 

signed for installations such 

mechanical convection type ov’ 
liquid baths, hot plates, o. mold 
dies, where accurate contrcl of g: 
liquids, or metal-to-metal app! 
tions is essential and where pe! 

visual checks are required. Sensi 
response motion of a_liquid-fi 
bulb and bellows assembly is ap} 

to a snap-acting switch. Stan 

remote bulb assemblies may als 

used, making possible installatio: 
the control in locations hereto! 
considered impossible. A thumbs 

in the top of the case provides 

justment over the specified r: 

dial face may be read from a dist 

of 10 to 12 feet, states maker. U1 

Electric Controls Co., 85 School 
Watertown, Mass. 


AXIAL FLOW PUMP 


Large-capacity axial flow pump, 
signed to resist contaminated 
water and other corrosive liquids 
suitable for use in condenser circu 
tion and other services requl! 
high-speed pumping of large 
umes of liquids, where any variat 
in head is a reduction, and w! 
the resultant increase in capacit) 


; a esi, 


QUIPMER DMPANY sBaTTLeE CREEK 12, MICH. 


y, =‘ 
INDUSTRIAL TRUCK DIV., : 
PEPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


not objectionable. Impellers 
suction bells are cast of 25 per c 
chrome, 12 per cent nickel stain 
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get more heat 


from your fuel pile 


Do it the easy way with Carrier Heat 
Diffusers. The scientific design of these 
standard units gives maximum heat- 
ing service from every pound of fuel. 


Multiple discharge outlets and ad- 
justable louvers direct an even flow of 
heat to spots where it’s needed. There 
can be no dead spots or cold corners. 
Exact control with Carrier non-freeze 
steam-distributing tube coils and mod- 
ulating valves—or the Carrier Therm- 
adjust with modulating control at full 


Carrier 
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steam pressure—gives you all the heat 
demanded by outdoor temperatures 
... but no more. That’s fuel economy. 

Carrier Heat. Diffusers are engi- 
neered for long, hard service in fac- 
tories, warehouses, garages and other 
industrial-type buildings where con- 
trolled heat is desired. They’re adapt- 
able to drying and ventilating as well 
as heating. They provide a wide range 
of capacities—up to 1,570,000 Btu per 
hour. Ready to operate as shipped. 


AIR CONDITIONING «- 


REFRIGERATION 





Sectional design permits floor mount- 
ing or suspension with vertical or hori- 
zontal discharge. Propeller type fan 
Unit Heaters are also available—with 
capacities up to 502,000 Btu per hour. 
Carrier Heat Diffusers and Unit 
Heaters bear the stamp of Carrier’s 
long, wide experience in air con- 
ditioning, refrigeration and industrial 
heating. This skill is your assurance 
of years of dependable service. Carrier 
Corporation, Syracuse, New York. 


e INDUSTRIAL HEATING 
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°° 


New—and so many ways better you'll want to see it in action! No-Ti ip 
Design—motor unit mounted at bottom for stability ... large 5” 

’ wheels for easy movement. Streamlined Styling—compact for narrow 
aisles, with rubber bumpers to protect furniture . .. smooth, durable 
Hammerioid finish. 





Super-Power—1¥3h.p. continuous duty 
motor. Unit provides highest cleaning 
efficiency, sucks up dirt, dust, litter, 
scrap or water. Turret Inlet allows hose 
to follow operator. Extra Capacity — 
9-gallon rust resistant tank. 


See the new All-Purpose Ideal ‘‘Tank 
Type” cleaner... try it for heavy duty 
cleaning, for profitable salvage re- 
covery; for fast, thorough water pick- 


Improved 4-in af 














up... use it to cut cleaning costs— 

to prolong the life of floor coverings Powerful—1'/5 h.p. continuous duty 
—to make your plant a safer, more or ahah ae essen 
healthful place to work. Ask your | VACUUMS... SPRAYS... DRIES. 
peng or gl a Free Demonstration Also % h.p. model, weight 91 Ibs. 


IDEAL INDUSTRIES, Ine. 


1416 Park Avenue, Sycamore, Illinois 
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steel. Pump shafts are stainles: ¢)_ 
umn and discharge elbows . of 
a high-test cast iron containin. ap. 
proximately 2 per cent nickel. | oo). 
omy Pumps, Inc., Hamilton, )h), 





HAND TRUCK 


Two-wheeled hand truck, for han- 
dling boxes, cases, barrels, or crates, 
has all-steel welded frame of tubular 
airplane-type construction, swaged 
steel grips integral with side frames, 
and welded cross bars and nose. Fur- 
nished in two handle lengths, either 
of which can be fitted with straight 
or curved cross bars. Roller-bearing 
wheels can be furnished with rub- 
ber, steel, or molded plastic tires 
Lewis-Shepard Products, Inc., 24! 
Walnut St., Watertown 72, Mass 








ELECTRONIC TEMPERATURE 
CONTROLLER 


Temperature controller of the on- 
off type uses a single electronic tube 
with an electrical resistance-type 
bulb for thermal pickup, which per- 
mits location of the sensing element 
at a point remote from the contro! 
panel, and eliminates the necessity 
for thermal compensation, states 
manufacturer. This non-indicating 
device may be used to control tem- 
peratures to close tolerances in so!- 
ids, gases, or liquids, in ranges from 
—100 to 1200 deg. F. and units are 
adjustable within a range of severa! 
hundred degrees. A 5x5x10-in. con- 
trol panel, weighing less than 6 
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lool Life In creased 


—-= — 


ye from 2 27, hrs. to 4 firs. 


\\ 


if Test Record Shows 


Mo-MAX Cut-off Blade 
Lasts 60% Longer 


Costs are sharply cut .. . production stepped up... 
when you effect a 60% increase in tool life. > This 
was accomplished by the superintendent of a Mid- 
western plant, who tested MO-MAX High Speed Cut- 
off Blades against the best he had previously used. He 
proved that MO-MAX Cut-off Blades give 1% hours 
more production time. <> You too can get similar 
results from C&celand Tools. Ask our nearest Stock- 


room to send a Service Representative to make a sur- 















































vey of your drilling, reaming and cutting operations, or 


Telephone Your Industrial Supply Distributor 


THE CLEVELAND TWIST DRILL CO. 
1242 East 49th Street Cleveland 14, Ohio 


Stockrooms: New York 7 + Detroit 2 » Chicago 6 + Dallas 1 + San Francisco § 
Los Angeles 11 + London W. 3, England 














are ready to serve you! 


Riey 
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ki sie Pesos pounds, is provided with conduit 

WELDING eliminates the troublesome joints - | ‘nockouts and a terminal \.;; 

which may be ee tae 

° convenient, and at considerab| 

stabilizes the resistance value - reduces maintenance | tance trom the temperatur 

Thos. A. Edison, Inc., Inst, 
Div., West Orange, N. J. 





SOLENOID VALVE 
High-pressure %-in. shutoff val 


PLATE RESISTORS sl ibe capable of handing 
For CONTROLLER and STARTER DUTY light, olls, “and other non-corros 


Maximum 
ommended temperature is 160 deg 
F. Valve operates normally closed 
(closed when de-energized, opens 
. —— et tag pecs _ is 1 
inch; port area, % inch full. Bod) 
Look at these important advantages is forged brass with renewable stain- 

— steel seat, one-piece stainle 
om : : steel piston and disk, stainless stee! 
1-No burning at grid i a core and disk. All coils are wound 
for continuous-duty service, and will 
handle continuous operating 
quencies up to 200 times per minut 





2-No burning at taps 


3-No periodic tightening of clamping-nuts for gases and 150 per minut: 
: : liquids. Automatic Switch Co 
4-Double insulation to ground ange, N. J. 


§-Easy to change taps 
6-Internally clamped, independent of the end-frames 





7- Available in capacities up to 150-amperes without paralleling. 


Resistors used in electrical control service are usually mounted 








in out-of-the-way places. Because they are difficult to get at, LIQUID LEVEL GAGE 
periodic inspection is often neglected until trouble develops. ye os _ a of 0,000 1 
. , : or higher, depending upon the safet) 
Then, the mere tightening-up of bolts is frequently too late. Sedat chedaneiaade Weaaid leave! ace 
Sections must be completely gone over, even torn down to repair has been tested up to 20,000 p.s. 
the damage in concealed areas. EC& M TAB-WELD Resistors according to maker. Its chambe1 
eliminate this expense. Tap-plates are permanently welded , staat” aod wag seg pe gen Sone ta 
in place, affording rigid terminals for connecting external of %-in. ports through which 
wires. These plates, located at frequent intervals, make it easy ve ier Ag ge nied is wee 
to shift taps. The spot-welding of mated ends of adjacent resis- ee Se esa eepered Tex 
: ; in standard lengths up to approx 

tors stabilizes the resistance value, independent of the clamping mately 6 feet; also available in stain- 
nuts. Reduce maintenance costs with TAB-WELD Resistors. less steel or other special metals ' 


resist corrosive conditions. Jerguso! 
Gage & Valve Co., 80 Fellsv 
WRITE FOR BULLETIN 942 Somerville 45, Mass. 


SEWAGE PUMP 
THE ELECTRIC CONTROLLER & MFG. CO. Oe Sais nities pulrs 


69.8 £A:3:% <2 eth: STREET CLEVELAND 4 OHIO sewage, or trash. Shaft and bearings 
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SEND FOR THIS NEW BOOK 


Feel Free To Call On Us For Consultation 






























IT'S NEW ... a story of the Jeffrey Spiral 
Conveyor simply told — but thoroughly. 
48 pages of practical knowledge to help 
you speed many classes of material on 
its way. Types, capacity tables, horse- 
power formulas, prices, etc. . . . all 
there for your information and use. 
if you have material to be handled 
you will need this NEW book 
covering the complete line of 
Jeffrey Spiral Conveyor and 
Fittings. Send for it... 
then, feel free to call upon 
our engineering depart- 
ment for consultation at 
any time. 











Use coupon below or make request 
on your company letterhead 


The Jeffrey Manufacturing Company We are interested in handling 


911-99 North Fourth St., Columbus 16, Ohio Py ee Pee 
Please send me a copy of Catalog No. 803. Perr ee to Sa 
I otk tore SE Gs. eS Uae vac b wel re re eee Oe enes oe i] 
Ee er nr rere eS ee * | 


Nee 8 as aa I ee ERR Ao ae RR SRE ater Bee 36 20a ck ee oe Ee | 
en ee 
| 
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This odd looking 
truck is one of 
handiest made 


You will be surprised at the amount of heavy 
cases, crates, die blocks or any kind of big 
loads two men can move, with Thomas Pry 
Trucks. Even with only one man the work 
production is amazing, although 
purchase in pairs is recommended. 


















The sharp steel nose slides under 
the load and the tremendous lev- 
erage enables the user to easily 
raise the load as high as 9” 
from the floor. Sketches show 
how Pry Trucks can be used to 
move load and how by raising 
the load, rollers or dollies can 
be placed under it. 


Operator does not carry any 
weight but balances load 
with minimum of effort. 


Write for catalog PT. 
















































3169 
Mississippi River 
Keokuk, lowa PAIRS 
Many use Pry 
Trucks in pairs. 


Two men can 
tackle a moun- 
tain of freight 
too big or bulky 
to handle with 
anything _ else 
manually, and 
quickly, easily 
shift, load or 
unload. 








use a two-row heavy-duty ball 
bearing with matched angular con- 
tact thrust bearings. Both radial and 
thrust bearings are enclosed in a 
subassembly cartridge, so that the 
rotor may be removed without losing 
the adjustment of the bearings, or 
exposing them to dirt. Economy 


Pumps, Inc., Hamilton, Ohio. 





V-BELT CLUTCH PULLEY 

Self-contained V-belt clutch pulley, 
with the pulley an integral part of 
the clutch assembly, is furnished in 
ratings of % and % horsepower at 
100 r.p.m., and in shaft sizes from 
%4 to 1% inches. It is used for small 
portable conveyors and specia: ma- 
chinery using V-belt or chain drives, 
and is available with one B‘ groove 
of 34%, 4%, and 5 inches pitch diame- 
ter, or two B grooves of 4% or 5 
inches pitch diameter. Special V- 
belt pulleys, or adapters for mount- 
ing sprockets or gears, are also avail- 
able. The Edgemont Machine Co., 


2118 Home Ave., Dayton 1. 





SPOTLIGHT 


Recessed troffer downlight for use 
wherever a concentrated light is 
needed is designed for individual, 
end, corner, crossover, and in-line 
mounting with standard width fluo- 
recent troffers. May be installed in 
acoustical and other types of ceil- 
ings. Utilizes a silvered-glass Per- 
mafiector and a standard 200-watt 
incandescent lamp, is adjustable in 
a complete circle up to a 35-deg. 
angle. Lamp shielding is accom- 
plished with concentric louvers. The 
housing is 12 inches square by 10 
inches deep. Pittsburgh Reflector 
Co., Oliver Bldg., Pittsburgh. 


ALUMINUM ROOF COATING 


Aluminum roof paint, called Reflex- 
Sol, is said to form a solid, thick 
metallic coating which bonds to roof- 
ing felts, composition, tar and gravel, 
slag, asphalt, concrete, and built-up 
roofs. Large flakes of aluminum float 
into position when applied, overlap- 
piping one another, and building up 


= 








CHECK THESE MONEY-SAVING ADVANTAGES: 


@ Prints all materials—any thickness. 

@ Driven by product or conveyor at pro- 
duction-line speed—up to 2000 fee! 
per minute with safety. (Whee! need 
not ride on product.) 

@ Complete brass-back die held by spring 
pin—dquickly and easily changed. 

@ Interchangeable Dovetail National Type 
for heat numbers, etc. 

@ One or two dies—any spacing required. 

@ Felt ink roll with enclosed bearings 
inked from face—adjustable to die 
thickness. 

® Adjustable-set-screw-collar crossbar 
mounting. 

@ Adjustable die pressure—remains con- 
stant despite product irregularities. 

@ Full counterweight on drive wheel axie 
for perfect balance. 

@ Friction drive, Alemite-lubricated-roller- 
bearing wheel with 30-35,000-mile- 
life rubber tire. 


@ Fully guaranteed. *Pat applied for 


Write for Bulletin ASS-1 which giv: 
detailed specifications and prices. Pannic: 
is a speciclist in the design, engineeri: 
and manufacture of all types of markin 
equipment. Write us your needs. 

OFFICES: Chicago, Ill. © Los Angeles, Ce 
Youngstown, Ohio © Philadelphia, Pa 


<> 
The Pannier Corporation 


201 Pannier Building 


Pittsburgh 12,.Pa. 
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Lasting strength 
and a lifetime of 


That’s why to specify ALL 


good looks... 








ALL THE LEADING 
FABRICATORS USE 
ALLEGHENY METAL 


++. every type of equip- 
ment you may need is 


available in this lustrous, 
lifetime-lasting stainless 
steel. Full information, 
prices, etc. are yours for 
the asking—either from 
the fabricator, or write 
us direct. 


ADDRESS DEPT F-66 















Everything that you want most, you get 
in equipment made of the time-tested 
stainless steel, Allegheny Metal. Stain- 
less steel combines corrosion-resist- 
ance, great strength and hard-surfaced, 
long-wearing qualities to a degree 
actually unequalled by avy other metal. 
That means it not only looks better 
and retains its bright beauty longer, 
but also cleans easier and reduces your 
maintenance and depreciation costs 
toawhisper. . 

Yes, Allegheny Metal equipment 
gives you maximum service life and 
stamina—it protects the purity and 
quality of products—and best of all, 
it saves you money in the long run. 
@ Next time you buy equipment, be 
sure it’s built of Allegheny Metal, the 
pioneer stainless steel— ist pays! 
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of dled tidy 
i (UO, load 


STEEL CORPORATION 
Pittsburgh, Pa. 





‘WaD t613v 


ALLEGHENY METAI 


Joseph T. Rye 
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layer upon layer, arid said to »of.. 
60 to 75 per cent of sun h: na 

Can be applied by ordinar ush 
or spray. Upco Co., 4801 Le ston 


N l A AG A R A Z Re Ave., Cleveland 5, 
“AERO” 4 
COOLING : 





REMOTE LIGHT CONTROL 


Remote control wiring system allows 
lights, outlets, and small appliances 






to be switched on or off from any 
number of points throughout the 
plant. Switches are connected to 
the outlets they control by a light- 


Controls weight Flamenol-insulated 22-gage 
wire carrying only 25 volts. Finger 
Temperatures Closer for pressure on the switch activates 25- 
> volt relays mounted at the lights or 

Improved Production outlets, and the relays turn the lights 
on or off. A small transformer pro- 
vides the low Sears og gee Gen 





@ Where the rate of production and the quality of a 
product is affected by a cooling process, the NIAGARA 
AERO HEAT EXCHANGER with “Balanced Wet 
Bulb” Temperature Control has a remarkable perform- 
ance record. 


For example, by closer control of a quenching bath, 
it has helped make possible continuous production of 
precision parts with rejections reduced to the vanishing 
point and production over double previous performance. 


Other applications are cooling of process equipment 
and engine jacket water, cooling of lubricants, cutting 
oils, hydraulic oils, electronic sets, transformers, con- 
trolled atmospheric processes, condensing of steam, 
gases and refrigerants, compressed air and gas cooling. 





Write for further information and examples of ap- 
plications in the field that interests you most. HEATER 





lletin F Direct-fired heater, delivering 
—e 000 B.t.u.’s per hour, can be « 
ated, according to the maker, wit 


i ts, and requires 
NIAGARA BLOWER COMPANY Se ta ee 


Over 30 Years of Service in Industrial Air Engineering ee Ps ee 2 oo oa 


405 Lexington Ave. New York 17, N.Y. and ere is said to y 
oe : ; ae ons . its use for drying purposes and | 
District Engineers in Principal Cities tilating. va co type fuel 


or gas. Termobloc Div., Prat-Daniel 
Corp., East Port Chester, Conn 


INDUSTRIAL COOLING ND HEATING @ DRYING PROTECTIVE COATING 


N oN a : Line of quick-drying anti-corrosivé 
| IAG R coatings, called Perma-Skin Uncer- 
primers, is said to combine meta! 


surface treatment with high anchor- 


HUMIDIFYING e@ AIR ENGINEERING EQUIPMENT age of top coats. It adheres to c 4 


rolled steel, aluminum nickel, cop) 
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Smoother. Faster 


And here’s why you can cut a lot smoother and faster with Simonds 
“Red Center’ Solid Circular Saws: 


1. Simonds Own Special Saw Steel, poured under close labora- 
tory control in Simonds modern electric mill. 


2. Specially Formed Saw Teeth ... for greater uniformity . . . 
better ‘‘cutability.”’ 

3. Expert Smithing assures true roundness . . . closer concen- 
tricity . . . better balance. 


4. Special Simonds Machines for flatter grinding which means 
accurate clearance right up to saw-edge .. . and Simonds 
famous finish, which means truer running saws. 


Inspections on Every Process to make sure you get the best 
results out of the best saws made. 


Ask your dealer for the type and size of Simonds “Red 
Center” Solid Circular Saw best suited to your own 
work. Call today. 


4 
{x . . . and don’t forget SIMONDS ALSO MAKES 


All TYPES OF INSERTED-POINT SAWS 
MACHINE KNIVES (Bits and Shanks) WIDE BAND SAWS NARROW BAND SAWS CROSS-CUT SAWS 


BRANCH OFFICES: 1350 Columbia Road, Boston 27, Mass.; 127 S. Green 

St., Chicago 7, Ill.; 416 W. Eighth St., Los Angeles 14, Calif.; 228 First St., 

San Francisco's, Calif.; 311 S. W. First Ave., Portland 4, Ore.; 31 W. Trent 

ge Spokane 8, Washington. Canadian Factory: $95 St. Remi St., Montreal 
. ie. 


—— SIMONDS —_ 


"FITCHBURG, MASS. 
Other Divisions of SIMONDS SAW AND STEEL CO. 
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NOW! A Vacuum Cleaner 
that cuts cleaning costs! 


Read how the new General Electric Industrial-Commercial 
Vacuum Cleaner increases efficiency, cuts expenses. 





LIMINATE the mop, the pail, and the 
broom ...save man-hours in clean- 

ing! 
General Electric’s new Industrial- 
Commercial Vacuum Cleaner gives you 


power, portability, long life. 


Its powerful suction action removes 
dirt quickly, completely. Surfaces are pro- 
tected and preserved . . . floors, linoleum, 
carpeting actually last longer. 


It has the dependable G-E motor and 


tested construction that insure years of 


FAST e EFFICIENT e 


QUIET e« 


efficient service. Each machine is backed 
by the company warranty. It’s so sim- 
ple to operate, one man can use it with 
no previous training. 


General Electric provides. all tools— 
including specially designed ones for out - 
of-the-ordinary cleaning tasks. 


Two types available: (1) Combina- 
tion wet and dry pickup. (2) Dry pick- 
up. For further details, mail coupon 
below. General Electric Company, 
Bridgeport 2, Conn. 


ECONOMICAL 


The New General Electric 


Industrial-Commercial Vacuum Cleaner 
GENERAL @ ELECTRIC 


aegis Pai Pt aaa ea ice tn Na me er a 8 Oe ee 
A & M Department, General Electric Company, Bridgeport 2, Conn. | 
Sirs: Send me descriptive literature concerning the 

| ( ) Combination Wet and Dry Pickup Vacuum Cleaner 

| ( ) Dry Pickup Vacuum Cleaner 

| iS OP PIRI i oe ea nk 6nd oe ee pe ee ee ean abe | 
a gh Re SOR eee reas PEE Te ge ee en eee | 

| MI oS oa i SASK ee RARE leet can A 8 Sag ce CRE ET Reman 8S 

| ie ic-s gs «tg aena aes oom AS STATE 

li: neti alii: ce ‘schoo: esis salar eine: celts sepaen samn: eomese Mme: bane canes Same eer Sota Saiaae ang 









stainless steel, and similar ; 
is an air drying material. 
rous surfaces corrosion is j; 
by phosphatization and actio 
contained pigments. Where , 
resistance is required, a 3-co 
system is used; for resistanc: 
water, $2901; for fresh wate: 
mersion, $2900. Dennis Chemi 
2701 Papin St., St. Louis. 





lac SONI ca 


PANELBOARD 


Circuit breaker “plug-in” :nel- 
board, with 3-phase, 4-wire arrange. 
ment, identifies branch circuit phase 
with letters A, B, and C placed op- 
posite each load terminal connected 
to the corresponding three phases 
Marking strip with black background 
for phase A, red for phase B, and 
blue for phase C provides furthe 
identification. A split-bus arrange- 
ment provides for distributed phasing 
of A and B circuits and group phas- 
ing of C circuits. Two-pole 208-volt 
circuits can be obtained in additior 
to the usual single or two-pole 120- 
volt circuits by connecting to ad- 
jacent A and B terminals. Square D 
Co., 6060 Rivard St., Detroit 11 











TEST GAGE 


Standard test gage, for use wh« 
portable tester is required, is 

to be accurate to within % of 
cent. It has a stainless pre 
movement, flangeless case of A: 
and is weatherproof, with an ex- 
ternal micrometer pointer adjuste! 
The snap ring is stainless steel wt) 
neoprene gasket. Shank has In 
male pipe thread. Dial size is +” 
inches. Helicoid Gage Div., A 
can Chain & Cable Co., Inc., Bricge- 
port 2, Conn. 


PLASTIC PIPE 


Corrosion-proof plastic pipe is | 
of Kralite, a blend of synthetic 
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sPECIFY ““ALLIS-CHALMERS” FOR — 


*Coptitied'g 
Aotor for eric 








independent Local Repair Shops Now Being Selected 
to Give Better, Faster Service — “Certified” 
Parts and Workmanship<on Allis-Chalmers Motors— 
Transformers — Controls — and Pumps! 


HE NAME “ALLIS-CHALMERS” has 
always meant motors, generously 
built for long life! Now you have an 
added reason for enn in Allis- 


Chalmers motors . 


BETTER SERVICE 


Throughout the U.S. qualified motor 
repair shops are being selected and au- 
thorized as Allis-Chalmers “Certified” 
Service Shops. Each will have trained 

nnel as well as complete facilities 
of servicing and repairi ng Allis-Chal- 
mers motors to signa? actory-estab- 
lished standards! 


“CERTIFIED” Service 
Benefits You These Ways: 


YOU GET FINEST PARTS. “Certified” 
Service Shops use genuine Allis-Chal- 


mets repair parts — or parts of equal 
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quality! Each shop is given complete 
service information, including factory 
rocedure and drawings, if necessary. 
esult: factory-like workmanship! 
YOU GET FINEST SERVICE. Every Allis- 
Chalmers “Certified” Service Shop has 
been selected on the basis of its excellent 
tation in the community. It's the 
kind of shop you /ike to do business with! 


How To Get Allis-Chalmers 


“CERTIFIED” Service: 


Right now most Allis-Chalmers “Certi- 
a” Service Shops are located in the 
ger U.S. industrial areas. But they're 

pera —— For service, call your 

A-C District Office, or Author- 
ized Dealer. If we do not have a Service 

Shop in your locality, we will recommend 

the one closest to you. ALLIS~-CHALMERS, 

MILWAUKEE 1, WISCONSIN. A 2498 


ALLIS-CHALMERS” 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Produds, 








Nil 











NEW MOTORS 
AVAILABLE! 


Many Sizes and Ratings 
of Allis-Chalmers 
Standard Squirrei-Cage 
Motors from 1 hp up 
are Now Available from 


Stock. Call Your 


A-C Authorized Dealer 
or District Office. 
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ber and thermoplastic resins. Sup- | % 
plied in rigid and semi-rigid forms | 
in sizes ranging from % to 2 inches | 
O.D., it may be bent and threaded : 
for fittings. No metal or fabric rein- : 
forcement is used in its construction. 
U. S. Rubber Co., Rockefeller Center, 
New York. 
| ; 
| Se 
| o a 
» A 
=. . 
| 
' e. P 
The clock decides ; 
% °; 
Time is often the costliest ingredient of 52 
the product. A ‘Budgit’ electric hoist solelegs % Ne P 
t 
saves so many minutes each working eters - a of 
4 o 
hour that in many installations, it pays ORC ae” ow r ane 
° 
for itself quickly — invariably it earns its re oe ae om ge ve 
P \ ee an ~ @ 
way te bigger protts. CONDENSATION RETURN UNIT | stan Aig Seen Mat 
Vertical-type condensation ' units, | 40° gre os Ay oe we! sie 
Not only does it save time, but it | called Hotshot, require small floor Bore * or 3 oof ee 
hes th . re | Space and are designed to take care | one uy BEE HOP, ys set 
epee) re werner te Ger ee eae ee of 500 to 10,000 square feet of direct 3g He tor, Hof? cre © 
with so much less effort. No longer does rege against oe from 10 IP’ ner : - ne 9 yet sc oe? 
to 55 pounds. Centrifugal-type pump or? rw! a0 © 
he fear rupture or sprains from lifting. | }.; fully enclosed bronze impeller, oF es ohn N08" J wi %08 wa 
He produces as much toward the end of | stainless steel pump shaft, with oo x e é a of Qn eeh 
lotted compression-type coupling a | ae 
the day because his energy has not been sei ; ’ OPP gd” oP” gh Fe : 
ce Bs fon bronze jet tube and nozzle, brass gtr, oy oat ae 
rained by 9g: strainer. Automatic _ single-pole, get co?’ oot Mane 4 9 ; 
| vertical magnetic switch control, we oo® yo? “pe < vt ¥"  ga® 
, F | fully enclosed and sealed, is mounted wi not" . ¥ 4° 10% 
: ’ \ \o 
There are no installation costs. Hang =| 4, ‘receiver and operated by dual oe .2" oP? yi BOs 
up, plug in and use! The amount of | float. The Deming Co., Salem, Ohio. 3° go> cot 10% v0 we 
, 
current consumption is too small to r ye? ae oo 7° of 
. < ~) 
consider. E os? “ge Co i sel eo 20 
SH ett acs ae wh ee 
os? | wet” yor 50 W et® ae 
In production, inspection and assembly ne ger* <2 .. ee + \ or o 
oO" £0 o \ 3° 
lines —-wherever lifting is an important xe oo an Nero @ 
Or ss. oF eo 
part of the day's work — savings are oe rom x) is wee 
v 
certain we vw we - yo" oa 
oe xs re * xo™ ° Sf 
aa \or wcO “Cc 
Put the little yellow ‘Budgits’ to work 8 oe oot ‘ad 4 
x ; 
for you — now. or ox e, oe 
Oo 
oF 10 sot 
ot rr s.. 
SK 
agx* 
Made in sises to lift 250, ore 
500, 1000, 2000 and 4000 49 wa 
Ibs. Prices start at $119, SRR 
Write for Bulletin No. 371. 505 00 
| es OO 
MAXwEL) 6 oa x 
> « 
fei BUDGIT arc wetoer 
25K f / 5 t Combination are welder, called Duel- eset : : 
OLSTS Tronic, is set for either d.c. or a.c. Roe 
MANNING,MAXWELL&MOORE,ING, | °Peration by means of two switches & : 
MUSKEGON, MICHIGAN and a hand lever. For d.c. operation, 3% < 
Builders of ‘Shaw-Box' Cranes, ‘Budgit’ and machine uses rectifier tubes, in- atetete? j ae 
toad Lifter’ Hoists and other lifting specialties. stalled in a flexible mounting. In- es ¢ 
tlakers of geherolt Causes, Hancock Valves, | stant arc response, because of the Bas 
‘American’ industrial instruments. absence of moving parts, is said to | SOSORERK x 
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Air Casualties 


it’s bad air that does it. But you can step up 
production by putting a Coppus Blower on 
the job to keep the air moving — and keep 
the men cool. 


The kind of air a man works in has a lot 
to do with how much work he can turn out. 


In confined places like shipholds or tanks 
or drums or boilers...or wherever the 
air is stagnant or hot or full of fumes... 
a Coppus Blower is a must for getting 
first-class work out of the men, all the time. 


A Coppus Blower or Exhauster helps 
avoid sickness and lassitude due to bad air 
... and improves morale, too. 


Portable and adaptable for special pur- 
poses, Coppus Blowers and Exhausters will 
have dozens of uses around your plant. 
The “Blue Ribbon”’ (a blue painted band) 
is your assurance of quality performance 
at lowest cost. 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON, To Coppus Engineering Corp., 107 Park Avenue, Worcester 2, Mass. Sales offices in 
_THOMAS’ REGISTER. Other ““Blue Ribbon” Products in BEST’ 
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The line that is so complete that R=Syyeeg7-7>, 


ARE STANDARD EQUIPMENT 





One manufacturer — BINKS — 
_ supplies everything you require 
for spray painting .. . a line of 
paint spraying equipment and ac- 
cessories so complete that even 
specialties are stocked as stand- 
ard items. 


























Vv 
” 199 Mt avin hs Sgies trom Every item made by Binks is 
sum pinen FOE, gadin® Mey part of an integrated system. 


wypewtier ype Standard connections are used 
throughout. Nozzle set-ups are in- 
terchangeable. But more than this, 
Binks equipment is precision made 
to meet the strict standards of 
America’s largest manufacturers 
of automobiles, furniture, stoves, 
refrigerators and other products 
where the finish must be perfect. 
Users of the BINKS line enjoy 
the big advantage of centralized 
buying of the best spray painting 
equipment from a single source. 








: The most economical 

& available for epelleation ot 
the new flock finish for 
decorative and sound-proof- 
ing applications. 







"We will never take a back seat 
in the development of finer 


finishing equipment ‘Blick 
President 


i] Binks 








r 
‘UrNtables 





Binks Model 15 Spray Gun 






A small, light gun for touch- 
up, highlighting, shading, 
stenciling, etc., where ac- 
cyrate control and fine ad- 
justment are required on 
° furniture, ovtos, toys, 

ties, showcords, elc., etc. 













eliminate surging and electro, 
ter. Welds on light-gage m 
without burning through 

preciably altering grain st 
Straight or reversed polarit 
trodes may be used. Ine: 
shielded arc welding is possib|. yt} 
both d.c. and a.c. operation. John 4 
Kern Co., 224 North Loomis 
Chicago 7. bay 





BRONZE FITTINGS 


Threadless bronze pipefittings for 
brazing to IPS brass or copper-base 
alloy tubing or pipe are suitable for 
use on 150-lb. working steam pres- 
sure lines at 450 deg. F., or 300-lb. 
non-shock cold water, oil, or gas 
lines. May be used in confined spaces 
where it is difficult to use a pipe 
wrench, in locations not accessible 
for maintenance after installation, 
or on lines subject to vibration, con- 
traction, or expansion. Flagg Co. 
1421 Chestnut St., Philadelphia 2. 








ALUMINUM AWNING 


Folding awning, made of 
gage aluminum, may be raised 
lowered from inside or outside. Hor!- 
zontal individually hinged louver: 
are designed to nest themselves 

a fold when raised. Screen pulleys 
or window crank-winders make 1!- 
side operation possible. Comes 1 
broad range of baked enamel! weath- 
er-resistant colors, and fittings a" 
of solid brass. Ron-Del, Inc., 5ox 
658, Smithville, Texas. 


BARREL SKIDS 


All-welded lightweight magn: 
barrel skids have side beams 
signed with rounded surfac« 
minimize friction and damage to 
rels. The 7-ft. length weighs 
pounds, has a capacity of 1 
pounds. Standard widths perm! 
handling 22-in. or larger dia! 

drums and barrels. Sizes rang‘ 
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copy FREE ON REQUEST 


Here's a timely Remington Rand publication 
that goes right to the heart of this urgent ques- 
tion of profitable inventory control. In a clearly 
written, profusely illustrated 24-page book, 
just off the press, we have compiled facts on the 
most advanced methods of simplifying this im- 
portant management problem — positive, 
profitable inventory control at lowest cost for 
clerical upkeep and executive use. 


Today, more than ever before, it is imperative 
to anticipate trends in demand — to order more 
of those items on which volume is increasing — 
to reduce buying where demand is slackening. 
Today, you need much more than a record of 
stock-on-hand and on order. You need a real 
control over inventory — a control sensitive to 
the fluctuating requirements of every item — a 
control that will force attention and action to 
cut down loss-producing overstocks and pre- 
vent profit-killing understocks. 


MATE COUPON TODAY 


REMINGTON RAND © itwvonx vo, my. 
Yes— send FREE copy of your new 24-page 
book, “How To Get Profits From Inventories.” 


NAME SOE EERE EOE EEEEEE SOOT EERO EEEEE EEE EEE HEE EEE EEEEMEEEE HES 


COM PANY SOOTHE CREEPS ERE EESERECEEEE SEE EEH ET HEEHEHESEOS 


ADDRESS. SEROTEC OT EEOC EEO EEO OOEEEEC EB OTE EEEEE 
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GENERAL @ ELECTRIC 
Warer Coolers 
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Do your workers quit 
before closing time? 


Fe S uncovered by recent scientific 
studies* indicate that employee effi- 
ciency and alertness may not last a full day 
...Uf sweat loss is not replaced periodically. 
That’s why General Electric Water Coolers 
can become an important part of your pro- 
duction system. Cool, refreshing water 
from these sturdily built, long-lasting 
coolers helps pep up workers all day long. 


Economical Operation 


Designed and engineered under rigid 
General Electric standards, these water 
coolers cost but a few cents a day to operate. 
Remember, too, there are two types: the 
convenient foot-pedal unit and the bottle 
unit. Both are constructed for years of 
trouble-free operation. For more informa- 
tion, call your G-E Dealer today! General 
Electric Company, Air Conditioning Dept., 
Section W8727, Bloomfield, New Jersey. 


*American Journal of Physiology, Vol, 142, No. 2 





7 feet by 13 inches to 12 feet by ; 
inches. Magnesium Co. of Ameri. 
East Chicago, Ind. 





JIGSAW ATTACHMENT 


When mounted on a drill press, jig- 
saw attachment, for sawing wood 
plastic, light metals, or leather, needs 
no addtional motor or space. Manv- 
facturer states that it will cut in any 
direction with no limitation, as the 
blade can be mounted in four posi- 
tions. Ordinary jigsaw blades ar 
used. LaMonte Mfg. Co., 9746 Ra 
mona St., Bellflower, Calif. 











FLUE GAS ANALYZER 


Designed to analyze the composite 
of the gases in a smoke stack, inci- 
cate the completeness of fuel com- 
bustion, and show any deviation 
from ideal conditions, flue gas ana- 
lyzer shows when too much or in 
sufficient air is present. Unit consist 
of a recorder and a 2x642-ft. pane! 
to be mounted near or at the poi 
of sampling. Electrically operated 
from 110-volt, 60-cycle power sup- 
ply employing a Wheatstone bridgé 
and stainless steel analysis cell for 
measuring the thermal conductivity 
of the composite gases. Davis Emer 
gency Equipment Co., Instrumen! 
Div., 45 Halleck St., Newark 4, N. J. 


WARNING LIGHT 


One-watt fluorescent lamp bulb, 
plugged into any wall outlet, may 
be used in dark hallways and on 
stairways. Bulb is the size of 3 
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Use Westinghouse DRY-TYPE TRANSFORMERS 
A Complete Line to fit any power distribution job 


Bringing higher voltage close to the work 
with Dry-Type TRANSFORMERS— 

@ REDUCES OPERATION LOSES 

@ IMPROVES VOLTAGE REGULATION 

@ CUTS INSTALLATION COSTS 
Use Westinghouse Dry Types. They are 
easier to install because they are signifi- 
cantly small in size and light in weight for 
their ratings. In units larger than 3 kva, 
weight and size are reduced by cores of 
Hipersil* and by use of mineral-base, 
Class B insulation. 


Westinghouse engineering is ready to 
assist you with the proper application of 
transformers in your industrial distribu- 
tion system. Call or write your nearby 
Westinghouse office for your copy of 
Booklet B-4009. Westinghouse Electric 
Corporation, Transformer Division, 
Sharon, Penna. 

: £8 


“HIPERSIL is the special Westinghouse steel with 
one-third greater magnetic permeability than 


commonly used, hot rolled silicon steel. 
J-70508 


le NOW AVAILABLE WITH OR 
WITHOUT BUILT-IN BREAKER 


Now two popular Dry Types, AJR 


‘ 


and AVR, are also offered in the 
new Type AJRB and AVRB units 
... with circuit breaker and trans- 


former built into one compact 
package. The need for separate 
protective devices is eliminated. 


One man easily mounts a Westinghouse 
Type AJR 5-kva Transformer on a wall. 




















walnut, and is designed for uso on 
110-125-volt ac. service, his , 9. 
prong base. According to nianiies 


turer, a bulb has an averag. life , 
Cost about one year, when burned oo), 
S$ tinuously. Westinghouse Electr. 


: ae Corp., 306 Fourth Ave. » Pittsburgh 39 
Growing too 
HEAVY? 





PORTABLE ELEVATORS 
I sure way {0 ee ee ce 





made in 1000- and 2000-lb spac- 


y = | i ties. Features include heavy stee! 
f j all-welded framework; two ball- 
| cA ® bearing handpower hoist units ot 




















= the crank type, with an automatic 
i TF holding brake; and a safety ratchet 
9\9 i? and pawl that automatically holds 


the load. The Economy Engineering 
Co., 2663 West Van Buren St 


If you'd like to thin down an excessive cost load, pay more Chicago. 
attention to the products you use for sanitary maintenance. 


Sanitation products, not costly in themselves, may be so 
slow and inefficient that they eat into profits to a greater 


degree than you suspect. 

West Maintenance Products are designed to save labor 
man-hours through ease of use. They are more economical 
and provide maximum efficiency. Hand Cleaners, Floor 
Maintenance Materials, Insecticides, or products for proper 
washroom sanitation — all add up to help reduce employe 


absenteeism and turnover, by protecting health and build- | 
ing plant morale. | | WELDING TORCH 





West maintains nearly 500 specially trained representa- Flexible head of welding and cul 

. . ‘ . ting torch, called Cristorch, can & 
tives from coast to coast to help you with your industrial revolved through an arc of 18 
sanitation problems. Contact one at once — you'll find him degrees, making it suitable for us 


in previously inaccessible spots C uts 
metal from 1/32 to 4 inches thick 
holes and circles from %% to 30 inches 
in diameter with an accuracy ' 
within 1/64th of an inch; counter- 


+h 


full of money-saving recommendations. 














If you would like to receive a copy of the new 60-page, sinks holes; and bevels one « oom 
1948 Edition of “The Scope Of Sanitation” please make sides sf ie cut coh a sing* 
: operation. Torch also executes groov- 

your request on your hasiames letterhead. This valuable ing operations, and cuts heads fron 
reference and guide contains a multitude of modern rivets and bolts without blemish ‘ 
products, methods and services that promote health and the surface of work area, according te 
sanitation in industry. manufacturer. Valves are seii-col 
tained, and may be removed trom 

body of torch for inspection anc Tt 


pair. The Hamilton Tool Co., 9th St. 
at Hanover, Hamilton, Ohio. 


PRODUCTS THAT PROMOTE SANITATION 
INSECTICIDE ATOMIZER 


Moat Liquid insecticide atomizer, 0} ated 
by air pressure, steam pressure, ©! 
carbon dioxide gas pressure, disse™: 


inates a dry mist of dropi«'s 
42-16 West Street, Long Island ee 4 » ep Te s microns in diameter. Ten 10zZ'© 
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HERE’S WHAT THEY ARE 


Stran-Steel framing members are 
high-quality strip-steel, factory- 
punched for pipes, wiring and 
placing of screws. They may be 
joined by self-tapping screws or 
welding. No special architectural 
problems are imposed. The pat- 
ented nailing groove of the joists 
and studs deforms and clinches 
nails in a grip of steel, so collateral 
materials can be nailed directly to 
the framing. Any structure, up to 
2.4 stories, can be erected quickly 
and durably with ordinary car- 
penter tools, 


ADVANTAGES 


Rugged simplicity enables expan- 
sions and alterations to meet 
changing needs. Nailing grooves 
and openings for screws and equip- 
ment assure adaptability and low- 












GREAT LAKES STEEL CORPORATION 
Stran-Stee! Division, Dept. 47 
Penobscot Bidg. 

Detroit 26, Michigan 


Please quote prices on the following, 
for immediate delivery. 


Quantity Gauge Item Length 
sentinel 2x 8 JOISTS > 
5 4 “ : 18’ 
es 4s 20’ 
ae ae 22’ 
Prok ! SOES Ny ee 24 
atid” 26 
Gnitibiidia tas, ae 23 
é “ 30’ 
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cost construction. Steel insures 
greater stability, ruggedness and 


long life. 
HERE’S WHERE TO USE THEM 


Stran-Steel framing is proved su- 
perior for construction of interior 
partitions, tool cribs, shelving sup- 
ports, railings, suspended ceilings, 
loading platforms, duct work 
framing and other miscellaneous 
jobs, as well as for industrial and 
commercial buildings. 


You can save time in construction 
by stocking Stran-Steel framing 
members to meet your most likely 
requirements. 


NOW’S THE TIME TO ORDER! 


Attach the coupon below to your 
letterhead for prices on the items 
you need. 


GREAT LAKES STEEL CORPORATION 
STRAN-STEEL DIVISION ¢ UNIT OF NATIONAL STEEL CORPORATION 
Manufacturers of the famous Quonset Buildings 





Quantity Gauge Item 
a. C6 2x 8 JOISTS 
ceneone” 4 4 
wntincconeeriae GF §) 
pm (> 
mntetaocene: SP MD 
mitten: 2 

im -D 0 
sintgeaes Se © s 
aiieaiai 2x 9 JOISTS 





PRPEQE_LO— POPOL LL 
ae ee ae Ne a ane ae ee ad Set ee Ne? 
PPP POOP 
at et ee a a at Net ee Se ee 


Note: Stran-Steel framing is available in special lengths, if the identical item is ordered in quantities of 11,000 lineal feet or more, 




















TYPICAL JOIST 


ue 
















5’ 
3% 
: 


STANDARD 


» 23 ‘ 
's LJ 


NARROW fF 







i lelaleleigeM Aled 





18 2" STUDS 
16 2" STUDS 







3%" STUDS 








“ 3%" CHAN’L PLATE 
“ 2%" . 









The Governor of Utah 
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To amore tah takes pleasuré "s cain 
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it 
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dispense the liquid into th. 
and lower strata of the roo: 
ing no noticeable condensat 
allowing the vapor to penetr; 
cracks and crevices where ins,, 
hide and breed. Six differen: +... 
available. West Disinfectin. °( 
42-16 West St., Long Island 


Apper 





SOLDERING IRON 


Soldering pencil iron, weighing 3; 
ounces, is designed for use in hard- 
to-reach places. A 65-strand flexib), 
cord is an integral part of the moldec 
plastic handle, in which both rl 
insulator and cooling fins are used 
to provide comfort in handlin 
Spring action rivet takes up expan- 
sion to keep positive contact wit} 
the heating unit, which is held in ; 
copper-plated brass shell that ride: 
on top of a four-threaded copp 
socket. Four interchangeable tellu- 
rium tips are, %-in. chisel, \%-in 
pencil, %-in. chisel, and %4-in. pyra- 
mid. Ungar Electric Tool Co., L 
Angeles 54. 





: itself 
h prides ® jability of 
tate of Ute availa 
The Z" ous extent and pers its unequaled : 
{ its people, the of anlimited - epeatd aagerrer toward busine®®: 
_o ts . : diy a 
terials, 4 its frien 
its raw me jlities, @™ es 
tion fac P advantag 
transpor™ La together with poets -aigeh 
These  ainos in the ® to 
unding ine industries 
' home surro ny fine 1” 
of living eneee oo already induced ™ . 
ares, i . 
interesting State in our 
’ loping 
jocate in OUT strial economy is si as basic WELDING MACHINE 
A new indu tantial foundation cneniie : oa | 
pased on the subs 4 contented peoP Air-cooled, engine-driven 200-amp. 
commonwealty mie and the happy - arc welding machine, ‘called Wilson 
a : ° . aeaital 
mavens pen reeuree Rams bn iggeree ae ga 
tuting . t of your al , : ° Ci i . . 
The establishmen” this new re ne P construction and maintenance jobs, 
, opportunity id Soil already &*P© states the manufacturer. Machin 
will give you &® participate in the 6 has a welding range of 25 to 250 
economy and to . itt amperes at 30 volts, 50 per cen! 
in the west sincerely YO" duty cycle. It is a lightweight me- 
chine, and may be used in places in- 
%One of a series of advertisements accessible to larger, heavier « quip- 
based on industrial opportunities f ment. Two outlets may be used fo! 
in the eleven states served by Governor lighting purposes or to operate unl- 





versal power tools in an emergency 
Air Reduction Sales Co., Dept. A- 


1777, 60 East 42nd St., New York 1! 


POWER GENERATOR 


Lightweight air-powered generato!, 
called the AL-150 Airlite, will sup- 
ply power to operate two 75-watt, 
sor sialcamigmam 115-volt bulbs, according to manvu- 
facturer. Provides light for working 
in dark locations on construction, @! 


UNION PACIFIC RATLROAD 235 vsti oni | 
be , of The 22 Decly Sieaaaa ,; , jobs without stringing “pe? yl 


Union Pacific Railroad. 


Unite with Union Pacific in selecting sites and seeking new markets 
in California, Colorado, Idaho, Kansas, Montana, Nebraska, 
Nevada, Oregon, Utah, Washington, Wyoming. 


Address Industrial Department, Union Pacific Railroad 





electric lines to the job. 
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Miller Fluorescent Troffer Light- 
ing Systems have boundless ver- 
satility of application. You can 
install them to form ceiling 
patterns as desired. Modernize 
old interiors. Tops for new con- 
struction, They give you not only 
—_——_ good light, but the plus benefit 
of CEILINGS UNLIMITED. 


Miller Lighting Service is all- 
inclusive. It covers the needs of 
Planned Commercial and Indus- 
trial Lighting. 


Miller 50 and 100 Foot Candlers 
(Continuous Wireway Fluores- 
cent Lighting Systems) are 
standard for general factory 
lighting. Miller incandescent and 
mercury vapor reflector equip- : 
ment has broad factory and 
commercial application. 

_ Miller field engineers and distributors ~> = : 
: conveniently located, are ot your call Q 
* Reg Trademork U S. Pat Off. 





























= 




















Miller Ceiling Furring Hanger 
(patented) simplifies installa- 
tion. Continuous wireway cuts 
wiring, fitting costs. Bonderized 
units resist rust Accessible ports | 
... easy service. 
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claims that unit cannot be med 


wv a7 & = : ; 
New Power-Package’ Unit for | *,22: 23s ov 
light is restored as soon as the shor 


i d. Unit ighs 8%, | de 
Roller and Belt Conveyors Sak. endures THxdoS fiche saa 
out handle. Both 115- and 22) yo); 


THE STANDARD Niece met 









PNEUMATIC SCREWDRIVER 


Air-powered reversible scre\ 

and nut-setter, Model 7091. 

Nos. 1 to 10 machine and 
screws and %-in. nuts. The low fre 
speed of 1000 r.p.m. (working 
approximately 750 r.p.m.) allows aé- 
curate contact with the screw s!] 
and is said to prevent marring 
heads. Reverse speed and | r, 
identical 4o the forward driving con- 
ditions, are regulated by push 

on rear of motor housing. Adijust- 
able friction clutch attachment 
furnished with %4-in. hex bits an 
adapters as standard equipment 
Weight of tool, 2%4 pounds; over-all 
length, 9% inches. The Aro Equip- 
ment Corp., Bryan, Ohio. 





New self-contained drive unit 
simplifies and cuts costs of con- 
veyor planning and installation 


Here it is! A packaged power unit that gives every conveyor user the 
opportunity to be his own layout engineer — to change his conveyor 
system to suit varying plant conditions in a minimum of time! 


Converts gravity conveyors to live belt or roller 
conveyor quickly . . at low cost 


The Handi-Drive is designed to provide quick, simple conversion of x 
an ordinary roller conveyor to a moving or “‘live” belt conveyor or a ANEMOMETER 








conveyor with power driven rollers. Equally important, using standard kes cue cote’ -p 
units you can build a conveyor system custom-planned to your indi- Kata-thermometer, measures 
vidual plant needs. Units are stocked at the factory — get them now! velocities in the range betwe: 

: and 600 f.p.m. It comes in a pocket- 
If you want to convert your present gravity conveyors to powered units size case, natick tat cnataine 
—or if you want to install your own new system . . . send for the thermometer and reference 


from which the velocity is dete! 
mined. Thermometer has an : 
glass, etched stem with a spirit-filled 


Handi-Drive Bulletin No. FM-78. It gives you complete design infor- 
mation and prices — tells you how to lay out your system, gives com- 


plete data on inclines, belt and roller widths, curves, weights to be | eylimdiea! bulb: Cooling action of 
handled and types of packaging or units to be | moving air upon this bulb is r 
moved. Write: Standard Conveyor Company, | tered on the anemometer. Precision 
North St. Paul, Minnesota. | Thermometer & Instrument Co. 0 


Brandywine St., Philadelphia 





FRACTIONAL-HORSEPOWER 
MOTOR 


| Line of fractional-horsepower 

| tors, including %-, 1/6-, %4-, 1/5-, 

| and %-hp. units, features a switch, 

GRAVITY & POWER called Syncrosnap, which is said ‘0 
eliminate contact flutter and chatie! 

CONVEYORS | and to assure long life of contacts 





SEND FOR HANDI-DRIVE 
BULLETIN 
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DRACCO Pneumatic Conveyor 


moves material from truck to top of building 


FAR MORE EFFICIENTLY 

















DRACCO 





® One outstanding characteristic of DRACCO 
Pneumatic Conveyors is the saving of LABOR and 
TIME. In ALL installations where manual methods 
were formerly used considerable savings are 
made. Very often dust hazards are eliminated 
and savings are also made because no material 
is wasted. If you move chemicals, grains or gran- 
ular materials — even in small amounts — why not 
find out what DRACCO Pneumatic Conveyors can 
save you? DRACCO Engineers have over 30 
years experience, it may pay to consult them for 
they have reduced handling costs for many. 


DRACCO CORPORATION 


New Yo 


4091 E. 116th St., Cleveland 5, Ohio 
DUST CONTROL EQUIPMENT 


E PNeuMaric CONVEYORS e METAL FABRICATION & 








and starting windings. A\| 
on the centrifugal starting «wit, 
is confined within a disk y 
tegral fingers made of sprin 
rial. Movement is preset fo 
tion at the point of maximun 
and is uniform throughout t! 
the motor. When the motor 
the critcial speed, centrifug 1 
acting on weights attached th 


We 


outer rim of the disk, causes ; 


reaction, snapping the disk 0) ia 
providing the opening action the 
contacts. Torq Electric Corp. 195 


Interstate St., Bedford, Ohio. 





HYDRAULIC POWER UNIT 


Equipped with an air-cooled g 
engine, portable unit, calle 
Bunyan, Jr., provides hydrauli 

er for such activities as heav: 
work, pulling drive shaft pins 
pulling tract-treads and s 
work, Capable of supplying 3 
lons of oil per minute at 1000 
unit can be taken wherever needed 
on the job. Size of unit is 15x28x3t 
inches. Hydro-Power, Div. of Th 
Hydraulic Press Mfg. Co. M 
Gilead, Ohio. 





PRESSURE SWITCHES 


Designed to make or break an 
trical switch in accordance wit! 


set pressures, No. 9048 lin 
pressure switches is said to operat 
throughout the full range from 10U 
to 5000 p.s.i. They are built to com- 
pensate for temperature changes 

to maintain a constant setting |! 
minus 50 to plus 150 deg. F. Suit 

for automatic operation of sequ' 
ing valves, automatic control of fi 
pumps and hydraulically cont: 
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SHERWIN-WILLIAMS 


AVE-LITE WHITE 


SAVES MONEY BECAUSE OF 


HIGH COVERAGE! 
-IT’S WASHABLE! 
IT’S QUICK-DRYING!' 


How would you like to use a mill white because of these remarkable features. 
of such superior quality that it covers High Coverage means less cost for mate- 


most surfaces in one coat...is readily 
cleaned either with a dry cloth or soap 
and water...is one of the quickest- 
drying mill whites ever developed! 


rials and labor. Washability means you 
don’t spend money on frequent re- 


painting. Quick Drying means you can . 


put the whole plant in production the 


Just make sure your day after the paint is applied! 

plant is painted with And that’s notall. We have developed 

Sherwin-Williams Save- Special Formula Save-Lite Whites that 

Lite White—that’s all! are amazingly resistant to the effects of 
Sherwin-Williams Save- heat, fumes, moisture! Write now for full 

LiteWhitesavesyoumoney details. 


SH E R W / N : —and S-W Kem Color Harmony eS 


“@ 
S ie 
WI l l / A M a can do wonders for product quality, output, employee j 


pe morale! Sherwin-Williams color specialists selected Ay 7 Spy; 
INDUSTRIAL SHER 


each color and color combination in the Kem Color Ww 
¢ Harmony line to help you combat fatigue, eyestrain, Wh LIA Vis 
FINLSHE- 


accidents, labor turnover . ..to cut down rejects! Inna. 

Start now to make the fullest use of S-W- Kem Color “a “VSTRIAL 
Harmony—color engineered for industry. Start now to iN] 
bring increased output, improved working conditions, 
lower costs to your plant! W rite The Sherwin-Williams 
Co., Industrial Division, Cleveland 1, Ohio. (Export 
Division, Newark, N. J.) 


All Products of Sherwin-Williams Industrial Research 


SR 
we 


SHERWIN-WILLIAMS INDUSTRIAL FINISHES, i 


H 
i 
I 
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70% 


At No Greater Cost to You 












If you use yarn, you should learn all about USTEX. 

USTEX is a cotton yarn with unique characteris- 
tics. It has extremely high strength, low gauge and a 
minimum of stretch. It contains no sizing or bonding 
materials, and is chemically neutral. 

USTEX Yarns have been developed which are from 
70 to 90% stronger than conventional yarns. 

USTEX yarns are now being used in the manufac- 
ture of aircraft webbings, hydraulic hose, high pressure 
air hose, spray hose, industrial sewing threads, com- 
mercial seine lines, safety belt webbing, V- Belts, trans- 
mission and conveyor belting, fire hose and many 
other products. 

Investigate! USTEX yarns may help you cut costs 
or improve the performance of your products. 


Test Sample Free—on Request! Send today for test sample 
and for information regarding interesting applications 





Product of Research of the Textile Division 


UNITED STATES RUBBER COMPANY 


Avenue of the Americas, New York 20, N. Y. 








systems of all kinds, they 
be used with fuel, oil, and 
ditioning systems. Saval Cc 
East 5lst St., Los Angeles || 


N also 
r con. 
> 1915 





SECTIONAL PANEL BOARDS 


Standard-size sectional steel panel 
boards, fabricated to contain any 
type of control or indicating instru- 
ment, are made of 10-gage stee! 





Once erected, sections may be added, 
interchanged, removed, or otherwise 
modified to meet changing conditions 


in the plant. Each panel has a 2-in 
minimum return flange on top and 
bottom as well as on each side. Floor 
or wall braces are furnished, and 
panels may be ordered in any spe- 
cified color or color combination 
Standard 18-, 20-, and 24-in. sections 
come in 6-, 6%-, 7-, 74%-, and 8-ft. 
heights. K & H Industrial Products, 
Dept. 9, 459 Morgan Ave., Akron 11 


HEAVY-DUTY VIBRATION 
MOUNTING 


Designed to control shock, isolat: 
high-frequency vibration, and re- 
duce noise transmittance to the floor, 
“Shockmount” is a_ heavy-duty 
mounting, with load capacities up to 
7500 pounds per mount. Made of 
3/16-in. steel, it is said to reduce 
the need for massive foundations to 
achieve inertia, and to permit the 
placing of heavy machines in places 
otherwise impractical. Top plate con- 
tour is said to limit movement, to 
shed oil and dirt. The flexing ele- 
ment is of oil-resistant synthetic 
rubber. Lord Mfg. Co., Erie, Pa. 





se i, > 


MIDGET CIRCUIT BREAKER 


Damping of a cantilever bimetal 
overload element makes possible 4 
midget circuit breaker that will 
withstand mechanical impacts up ‘° 
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AND THE 


TWIN CITY HIAWATHA 


USE THE SAME PRINCIPLE TO PROVIDE 


“CONSTANT-PEAK" POWER 














Modern streamliners, the crack trains that rush over the rails 
of America’s top lines today, are driven by the same power 
principle provided by Ready-Power. 


Electricity generated right on the truck chassis assures ample 
power for comtimuous operation at constant speeds. Ready- 
Power Units are noted for economical operation and low 
maintenance. Any electric truck, new or old, can be equipped 
with Ready-Power. Write for detailed information, 


Ready-Power-equipped 
Yale fork truck 





3820 Grand River Ave., Detroit 8, Michigan 











500 foot-pounds, according to ake, 
and will interrupt 5000 amp: re .. 
125 volts a.c. Mounting dim: )<;,,. 
exclusive of terminals and op: :};,. 
handle, are 3x1x2% inches. Brea;,. 
is arranged for front-of-pane| “ 
back-of-panel mounting; can je «, 
cured with terminals for eit} front 
or rear connection. Westinghoy, 
Electric Corp., 306 Fourth Ay. 
Pittsburgh 30. 


10Nns 





COLORED TUBING 


Colored armored tubing, called Rul! 
Bub, is designed for use on st! 
members for fixtures, gua! 
stanchions, color-coded fluid s in 
processing plants, and similar equip- 
ment. It consists of an « - 
welded steel magnesium, or alumi- 
num tube on which a 1/3-in. coating 
of seamless plastic is deposited | 
patented extrusion process 
shrinks the coating over the tub 
Coating is said to withstand ck 
without cracking, fracturing, or peel- 
ing, and to be impervious to vis 
ture, salt air, hand and food acids 
oil and grease. Furnished in gre« 
yellow, red, brown, blue, and 

and fabricated to any desired s 
or shape. Samuel Moore & C 
Mantua, Ohio. 
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MOTOR GENERATORS 


Line of motor generator sets, <e- 
signed to operate the magnetic 
chucks of vertical spindle and 10- 
tary surface grinders, are available 
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if if’s power piping equipment 


it’s in the CRANE line 


Valves, fittings, piping accesso- 
ries, and fabricated pipe—the 
Crane line includes them all! In 
steel, iron, brass, or alloy mate- 
rials, Crane gives you the most 
comprehensive selection in all 
of equipment for power, 
process, or general utility piping. 
This high pressure steam system, for example, 
shows how the Crane line makes easier work 
of specifying and ordering. One catalog puts 
everything at your finger tips. One order to 
your Crane Branch or Wholesaler covers all 
the equipment you need. Undivided responsi- 
bility for materials helps you get a better in- 
stallation—on schedule! The high quality of all 
from Crane means uniform dependa- 

bility throughout the installation. 


Your local Crane Branch is well-stocked to 
help you get these important piping advantages. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 


EVERYTHING FROM 
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IT’S USERS’ CHOICE of steel valves 
in the complete Crane line of gates, - 
globes, angles, checks... in all+ 

patterns and sizes... im pressure 
classes from 150 to 2,500 pounds. 
Fur steam, services at 600 pounds 
up to 850° FPF. maximum, Crane 
recommends No. 76XR gate valves 
with Exelloy to No. 49 
Nickel-Alloy trim. See 


your Crane Catalog. 
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offeri ng 
unlimited 
versatility. 
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exactly the eS 


cake 


right semi- 


3, Select 


oe rivet oF cold- 
headed 
U9 rN fastener from 
a & =) | milford’s 
A complete line. 





& MACHINE COMPANY 


MER VIP 











tubular oF split Ee 


in ca ties rang 
throu 25,000 watts, d.c. 
generator required depends upon size 
of the chuck, and whether it is of 
the circular or rectangular flat type, 
and if multiple chucks are to he op- 
erated from one generator. Motor 
Generator Corp., Hobart Brothers 
Affiliate, Troy, Ohio. 


SUBMERSIBLE TRANSFORMERS 


Silicone-glass insulated dry-type 
network transformers contain no 
flamable oils, eliminating fire and 
explosion hazards, and are sealed 
hermetically by welding so that they 
can operate when submerged by 
flooding, according to the manufac- 
turer. Cases of copper-bearing steel, 
filled with dry nitrogen, are perma- 
nently sealed in place. A _ special 
undercoating on the bottom of the 
transformer gives added protection. 
Available in both 5 and 15 kv. classes 
in sizes of 160 to 1000 kva., 3-phase. 
High-voltage switches and low-volt- 
age network protectors can be sup- 
plied either mounted on the trans- 
former or separately. Westinghouse 
Electric Corp., Box 868, Pittsburgh. 





ee 


WHEELED FIRE EXTINGUISHER 


Wheeled foam-type fire extinguisher 
is used on flammable-liquid fires. 
It will deliver, according to manu- 
facturer, from 375 to 400 gallons of 
stiff, long-lasting foam in 3% min- 








utes, with a stream ranging from 40 


ing from 500 
Size of 


‘ 
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| A part of 
YOUR business 
you never see! 


Whether you send or receive 
shipments by Railway Express, 
you never see most of the steps 
required in making this com- 
plete, nation-wide shipping 
service a vital part of your 
business. 

The complete facilities of 
Railway Express are what you 
depend upon .. . the door-to- 
door convenience of pick-up 
and delivery in all cities and 
principal towns, the flexibility 
in meeting the needs of your 
particular industry — as well 
as all your personal shipping 
requirements. To you, Railway 
Express means fast service, 
always at your call. 


It’s good business to say, 
“Ship it RAILWAY EXPRESS!” 





RAILWAY EXPRESS 


+++Maintains 23,000 of 
fices (there’s one near 
your factory, office or 
home)...Uses 10,000 
passenger trains daily... 
Has 18,000 motor vehi 
cles in its pick-up and 
delivery services...Offers 
extra-fast Air Express 
with direct service to 
1,078 cities and towns. 





EXPRESS 
NIN 





NATION-WIDE RAIL-AIR SERVICE 


axa * 
A lightweight, high quality plywood plaque with light gauge 


metal sheets permanently bonded to one or both sides. This 
material has a high rigid strength-to-weight ratio, is sound 





Special Plymet! bond 





Veneers cress gramed 


on alternate phes 





deadening, fire retardant, 
and high in insulating value. 
Its flat, smooth metal sur- 
faces take and retain a beau- 
tiful finish, free from distort- 
ing highlights. 


TYPICAL USES 


Escalator side panels, interior finish for railway 
passenger cars. Truck and trailer body panels. 
Table tops, restaurant counter tops, etc. 











(juanl * 


A thin veneer of choice wood is bonded to thin gauge sheet 
steel, Ornametl is readily adaptable to production methods 


and 


equipment used for fabricating 


sheet metal. It may be stamped, 

pressed, or rolled to shape. It can 

be sawed, drilled, punched, and 

ORNAMETL Jae fastened by welding, nailing, or 
BOND 4 with metal screws or rivets. 


Office furniture, station wagon side panels, in- 
terior finish for passenger cars, house trailers, 
home or office interiors, and appliances, clocks, 
magazine racks, decorative ornaments, etc. 





Fitna 


This process permits molding to 
either simple or compound 
curvatures, depending upon the 
material. Fine plywood and 
other composite materials such 
as Haskelite Plymet!l and Plasti- 
ply have been molded by this 
process in volume quantity. 

*T. M. Reg. 


HASKELITE 
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Motor or sailboat hulls, radio = 
and television cabinets, home 


or office furniture, aircraft fuselage, wing 
tail assemblies, etc., in volume quantities. 














Oklahoma holds no monopoly on pleasant living 
conditions, but it’s a fact that a combination of 
several favorable factors here have much to do with 
the high rate of industrial production per worker. 
There is an absence of housing congestion, even 
in larger cities, Because of natural gas there’s “no 
smoke, no soot, no smog”. Mild winters afford 
year ‘round recreation, yet summer heat is not 
exhausting. Living costs are comparatively low. 
Interested in Southwestern plant production? We'll 
be happy to give you more information on what 
living is like in Oklahoma, 


SEND FOR THIS BOOK of information which 
describes graphically twelve basic factors favoring 
business and industry in Oklahoma. A 
special confidential survey report relating 
to your own business will be prepared on request. 











to 55 feet. Equipped with 50-in 
steel wheels and 50 feet of ' 


‘ 74~in, 
chemical hose, the extinguishe, 
comes in three models, for indoo, 
outdoor, and airport use. yrene 


Mfg. Co., Newark, N. J. 





DUSTPROOF RELAY 


Plug-in relay base and cover has 
been developed for use in plants 
where dust conditions may affect op- 
eration of unprotected relays. The 
assembly consists of an a.c. or dc 
relay mounted on a dust-tight base, 
the terminals brought through a 
closely fitted neoprene gasket. The 
steel cover, secured to the base by a 
thumb nut, can be removed for in- 
spection. Either a standard radio- 
type plug or a 15-point plug com- 
plete the installation. C. P. Clare 
& Co., 4719 West Sunnyside Ave., 
Chicago 30. 


VIBRATION MOUNTING 


Metal and rubber mounting, for vi- 
bration control, is 1% inches high, 
and is installed by sliding under the 
machine to be mounted. Lag bolt 
head is inserted into either end of 
the metal channel, which is shaped 
so that bolt is held securely while 
the nut is tightened. A cushion of 
soft rubber prevents metal-to-meta! 
bottoming. Made in a range of sizes 
for small and medium-weight ma- 
chines, mounting is suitable for such 
installations as pumps, air compres- 
sors, motor generators, air condition- 
ers, and similar equipment. Lord 
Mfg. Co., Erie, Pa. 


PROTECTIVE COATING 


Corrosion-resistant coating, LC-600, 
is for use in tanks, fermenters, car- 
bonated beverage equipment, driers, 
pipefittings, filter bodies, bottling 
equipment, and similar equipment. 
It may be sprayed, dipped, flowed, 
roller-coated, or brushed on clean, 
unpolished, de-rusted surfaces. Elec- 
trochemical corrosion is_ inhibited 
by its high dielectric strength, ac- 
cording to the manufacturer. It con- 
tains no vegetable oils, is odorless 
and tasteless, and is said to be re- 
sistant to acids, alkalis, chlorides, 
oils, salts, oxygen, and alcohol s0- 
lutions. Lithgow Corp., 333 West 
40th Pl., Chicago 9. 
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ALLIS-CHALMERS DRY TYPE TRANSFORMERS MAKE IT 


to Put 
wer Where 
You Need it! 


A 2319 


1. Time-Saving Solderless Clamp 
Type Connectors are standard on 
single phase (BD) units 15 kva 
and larger, and on three phase 
(BDT) units 374% kva and larger. 
Big, roomy wiring compartment, 
provided in all sizes helps reduce 
hook-up time to a minimum. In 
addition, these transformers are .. . 


2. Easy to Handie... 
— Quick to Install! Small- 
er, lighter, more com- 
pact than conventional 
Class A insulated units, 
they save wall and 
floor space. Class “B” 
insulation reduces the 
amount of copper and 
core steel to make this 
saving possible. 


*e@ee@eeses8eees#ssee#eee%ete¢e%#se#?¢éee#ee¢ee? @®? 


3. This Completely En- 
closed Unit, with suit- 
able openings for ven- 
tilation, affords maxi- 
mum safety. Surface is 
Spra-bonderized to re- 
sist corrosion by acids 
++» Vapors... mois- 
ture. Three coats of 
paint are then sepa- 
rately baked-on. 


4. Lifting Hooks project well 
out for easy hoisting. Units 
371% kva and larger are plat- 
form mounted. Smaller sizes 
are wall mounted. | 

Your transformer is avail- 
able in 14 sizes up to 500 
kva . . . single and three 
phase units. See your nearby 
A-C dealer or representative, 
or write ALLIS-CHALMERS, 
MILWAUKEE 1, WIS. 


; , = i | i 
= | OTHER ALLIS-CHALMERS TRANSFORMERS 
Instrument Distribu- PowerTrans- Load Cen- 
Transform- tion Trans- formersfrom ter Trans- 


ers of all formers1¥, 500 kva to formers to 


One of the Big”3 in Electric Power Equipment — Biggest of All in Range of Industrial Products pst — nee se$ gums 
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EMPRITE 


DRINKING WATER COOLERS 


1. Bubbler design gives maximum 
sanitary protection. 2. Smart, 
streamlined styling blends harmo- 
niously into all surroundings. 3. 
Effortless finger-tip pressure pro- 
duces a steady stream of perfect- 
temperature drinking water. 4. No 
spouting, no splashing, no annoying 
fluctuations in water flow. 
User Protected by Temprite’s 
5-Year Warranty Plan 

All models meet 
requirements 
of the National 

ureau of 
Standards and 


Underwriters 
— tcenmciatea 







35 PIQUETTE AVE. 


DETROIT 2, MICH. 
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more about the items on this page 


Letters to the addresses given will bring you fur- 
ther information. 


T-H LAW, BEFORE AND AFTER. 
Booklet, 16 pages. Illustrated. Covy- 
ers pertinent: points. Republican Na- 
tional Committee, 1337 Connecticut 
Ave., N.W., Washington 6. 

LEVEL, contains permanent mag- 
nets. Sticks to flat or round ferrous 
surface. Calibrated from 0 to 360 
degrees. Aluminum. Plastic dial. 
Buckeye Plastic Corp., 1220 Huron 
Rd., Cleveland 15. 

WORKING CAPITAL for Industry. 
Booklet—case study of industrial 
financing. C.I.T. Corp., 1 Park Ave., 
New York 16. 

MAGNESIUM ELECTROPLATING 
process. Electrodeposits of chromi- 
um, silver, gold, copper, brass, cad- 
mium, or zine can be applied to any 
commercial magnesium alloy. Dow 
Chemical Co., Midland, Mich. 
INVENTORY CONTROL described 
in booklet. Explanation of important 
phases. Remington Rand, Inc., 315 
Fourth Ave., New York 10. 

SCALE MODEL LAYOUT service. 
Complete plant in ™%-in. scale. Sur- 
vey drawings and photography in- 
cluded in package price. Visual Plan- 


* 


Ps 


% % % Rh HH He Me 
hem 
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MICROFILM READER has texture-free projection screen, four-speed automatic 


ning Equipment Co., 6247 B: 
Pittsburgh 6. 

METAL PLASTIC. Railmeta! 
ens into metal upon applicati: 
knife or fingers. Requires n 
Resists water, oil, grease, g: 
alcohol. Can be sanded o: 
Atomized Materials Co., 
Bldg., Pittsburgh. 

CUPOLA BLOCK is 9x6x4 
Has alternate convex and « 


YOU WANT TO KNOW 


ends. Joint maintains contact 
wide range of cupola dian 


Fire clay refractory block. Ha 
Walker Refractories Co., F 
Bank Bldg., Pittsburgh 22. 


FOOT BATH ejects fine solutio 
mist to feet for combating at 


foot. Aluminum. Enclosed 
built-in drainage system. Ha 
diameter, 5%-in. height. Peda 
Co., Inc., 26 East 42nd St. 
York 17. 


PHOTO-ELECTRIC COLOR 
electrically records response, 


tivity, and discriminating cha: 


EYE 


istics of the human eye. Mea 


color differences and divides b 
reflected light to give compariso! 

terms of percentage, reflectanc: 
regardless of illuminatio 


ference, 








transport, simple focusing adjustment, and is said to eliminate film wear. For 
reading and copying on photographic paper. American Optical Co., Southbridse, 


Mass, 
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Straight-from-the-shoulder production savings like these pack a lot of wallop. 

In this case, unit hardening costs on these grass shear blades plummeted 
from 2¥c to Ic, with a production rate of 900 blades an hour. Previously, 
50% of them had to be straightened after edge-hardening. Now, none of 
them requires this extra-expense operation. 

Also . . . continuous production-line methods, now using only one unskilled 
operator, have eliminated excessive materials handling . . . an expensive 
item itself. 

Here the effective combination of the right work-handling equipment 
and Westinghouse radio-frequency generators is responsible, and it is ready 
to serve you equally well in your own production setup, whether it’s. . . 

® hardening (such as shafts, cams, gears, pins, cutting blades) 
® annealing 

® brazing 

® soldering 

Or... if your products are rubber, plastics, wood . . . here is the tool to 
solve your production cost problems. 

Want proof? Booklet B-3620A gives fourteen case histories, with facts and 
figures, showing how Westinghouse engineers join motion and electricity 
to create a production tool for all industry. For your free copy of this booklet, 
write Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


J-02135 








induction Heating for 

Metalworking 
annealing—brazing — soldering— 
surface, contour and through 
hardening. 

Dielectric Heating for 

Wood 
edge gluing—assembly gluing— 
laminating. 

Rubber ° 
drying and curing—preheating 
preforms. 

Plastic 
aa preforms—bonding 
aminates. 

Textile 
drying—twist-setting. 

Food 
de-infestation. 
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Answer this question Homer Snect, 
ind youll be living on Easy Street!” 


ie 








WIN A MILLION 




















: “‘How much does it cost, by Air Express 
To ship 10 pounds 1200 miles, no less?” 
: “‘Why didn’t you ask me that before? 

All it costs is $3.84! 


“T use it many times each day— 
It’s the fastest possible way to make hay! 
Easy Street’s already my address, 
Thanks to Scheduled Airline Air Express. 


“‘What’s more you get door-to-door service, too 
—And all at no extra cost to you. 
In these days of price inflation 
Air Express rates are cause for elation!” 


Specify Air Express-Worlds fastest Shipping Service 
. Lane entonepemiel piok-wp and delivery in principal U. S. towns and 


e Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 


True case history: Truck and auto parts comprise big portion of Air 
Express shipments. rege. + equipment rolling! Typical 36-lb. shipment 
icked up Detroit late afternoon, delivered Salt poe City noon next 
y. 1507 miles, Air Express ae $16.58. Any distance similarly 
inexpensive. Phone local Air Express Division, Railway Express Agency, 
for fast shipping action. 















Rates include pick-up and delivery doof 
to door in all principal towns and cities 








AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE u.s. 
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level or color density. Pit; irgh 
Plate Glass Co., 632 Duquesne w,,, 


_ Pittsburgh 22. 


HUMAN RELATIONS for fo: omy, 
covered in 50-page booklet. P j¢i,, 
size. Quantity prices. The Da:tno) 
Corp., 4660 Ravenswood Ave. ¢});. 
cago 40. . 


MONEL ROOFING in sheet (ory 
standard thicknesses. Resists a, 
sion. Has low coefficient of expan. 
sion, high rigidity. Not subject tp 
fatigue cracking, maker claims. The 
International Nickel Co., In 67 
Wall St., New York 5. 


WATERPROOFING derived 
Silicone. Said to let masonry breath: 
Applied with brush or spray 

ible after application and does not 
affect color or texture of sur! 
maker claims. Wurdack Ch 
Co., 4967 Fyler Ave., St. Loui 





EYE SHIELD, called Cesco Spec-Lit 
Goggle, offers balanced temple suspen 
sion. Weighs 1 ounce. Quickly 
adjusted. One-piece plastic 
Available in clear or green pl: 
Chicago Eye Shield Co., 2300 W: 
Blvd., Chicago 12 


AUTOGRAPHIC REGISTERS ¢ 
cord stock control and purchasing 
operations. Three models. Uarco, 
Inc., 500 South California Ave., Chi- 
cago 32. 


BURN OINTMENT. No bandaging 
necessary. Maker states treatment 's 
effective in reducing employee |os' 
time. Relieves pain and muscu 
constriction, it is stated. Pharma: 
tical Preparations, Inc., 11 Niag 
St. Bldg., Buffalo 2. 


PRINTED CELLOPHANE TAPE. 
Used for servicing directions, op: 
ating instructions, warning labe's. 
Available in 2 or 3 colors. Conse: 
tive. or repeat numbering availa! 
Printed to order. Printing sealed ‘0 
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THE Right 
KNIFE CLEARANCE 
FOR EVERY 
PLATE THICKNESS 

















ONLY STEELWELD SHEARS 
HAVE THIS SIMPLE 
KNIFE ADJUSTMENT 


It is simple, fast and easy to 
adjust the knife clearance 
on a Steelweld Pivoted- 
Blade Shear to suit every 
plate thickness. No bolts to 
loosen! No bed to move! 
No feeler gauges required! 


Only turn a crank and 
watch a dial. That's all 
there is to it. The large 
easily- read dial indicates 
the clearance between 
knives in thousandths of 
an inch and also shows 
the plate thickness that 
may be cut with any knife 
setting. Because of the ease 
with which knife adjust- 
ments are made, every cut 
made on Steelweld Shears 
is the best cut possible— 
straight, smooth, accurate. 
And of importance, knives 


remain sharper for: longer 
periods. 


Steelweld Shears are 
built for thicknesses of 
12 gauge to 1% inch and 
for lengths of 6 to 18 feet. 








GET THIS BOOK! 
CATALOG No. tort ome - DHBLAEVELAND CRANE & ENGINEERING C0, 


construction and engineering 3211 EAST 282nd ST & 
details. Telsek. Memicaed, REET WICKLIFFE, OHIO 


STEELWELO "21>, SHEARS 
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In addition, International Har- 
vester powered Shop Mulifts have the 
same engines as the famous Shop 
Mule, used in 73 industrial fields. 


Parts and service are quick and world- 


FREE LIFT of 55" 
wide. with an overall 
height of only 


Be sure to send for specifications 
and operating data showing how the | a 
new Shop Mulift can help solve your 


UNOBSTRUCTED 
VISION when trav- 
elling with load. 


problems. Just tear out this ad and 


mail with your letterhead and name. 


W. F. HEBARD & CO. 
336 W. 37th STREET 
CHICAGO 9, ILLINOIS 

















This is how STROM BALLS are born 





A heading machine cutting sections from heated 
aah pipes wc cn fy oma 
fo a rough spherical shape. 


The steel is carefully chosen and inspected, even before it gets to the 
heading machine. After being “born” here, balls are carefully “brought 
up,” through a long series of grinding and lapping operations, to the 
unbelievably high standards of finish, sphericity and precision which have 
made Strom Metal Balls the standard of Industry. Strom Steel Ball Co., 
1850 South 54th Avenue, Cicero 50, Illinois. 


Strorl] BALLS @ Serve Industry 


mda Excl Wi il-ticlinsteliMmaagteluseladtlacy: 











tape. The Market Developm 
572 Washington St., Welles), 
ton 81, 


FILING SYSTEMS for engi 
offices. Reference list of mat 
filing. Summary of each articl. p,. 
gineering Societies Library, 29 w... 
39th St., New York 18. 


MASONRY COATING. Aqu 

is Opaque water emulsion. 
transparent coating. Protects ns 
absorption of water. Internation: 
Aquella Products, Inc., Rockefeljo, 
Center, New York. : 






RADIO, INTER-CALL combination 
Two-way conversation and standard 
broadcast. For use in office and plant 
Radio may be channeled to extension 
unit. Setchell-Carlson, Inc., 2233 Uni- 
versity Ave., St. Paul, Minn. 


CELLOPHANE TAPE DISPENSER 
can be set to yield pre-determined 
lengths of tape from 1 to 4 inches. 
Accommodates widths from % | 

inch. Cast frame. Sponge pa n 
bottom. Portable. Moving parts are 
nickel plated. Industrial Tape Cor; 
Highway 25, New Brunswick, N. J 


FILMS 


Acme Unit-Load Methods of Bracing 
Carload Shipments. Silent, 16 mm 
black and white, 1000 feet. In 
tests with surveys of damage. Meth 
ods of loading several typ: 
goods. Acme Steel Co., 2840 Arche! 
Ave., Chicago 8. 


Handling Materials Economically the 
Hydraulic Way. Loading docks 
ramp eliminators, elevators. S 
black and white, 16 mm., 14 minut 
The Joyce-Gridland Co., Dayt 
Ohio. 


Transporter Newsreel. Two-re: 
minutes, black and white, s 
Study of materials handling n 
ods and operations with Trans} 
ers, Transtackers, and Trans! 
tors. Automatic Transportation 
149 West 87th St., Chicago 20. 


Easy Does It shows conveyor d« 
and application. Sound, black 
white, 20 minutes. Slide film, 35 | 
Bosworth Engineering Co., P. O. ! 
2676, Lakewood 7, Ohio. 


Moving of Lumber. Sound, color 
minutes. Operations at 844th S| 
cialized Depot, U.S. Air Force. 1 
Ross Carrier Co., 250 Miller R: 
Benton Harbor, Mich. 
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Er US SHOW YOU 


how “PAPERWORK SIMPLIFICATION” speeds 
business operations, slashes costs ! 









































Exclusive Standard Register techniques reveal ways to reduce paperwork, 


eliminate red tape, and tighten control of all phases of business! | 





The Standard Register Flow Chart has shown thousands Get “Paperwork Simplification” started in your organiza- | 
of businessmen how “Paperwork Simplification” results tion. Write today for a copy of “The A.B.C. of Work ' 
in startling new efficiency and control in any department Simplification In Office Operations.” H 


of business. It is only one phase of the special techniques 
by which Standard specialists develop improved methods 
... and design and produce marginally-punched, con- . 


. | 
tinuous forms ... both essential elements in “Paperwork ° || 
Simplification.” No other company offers you such com- T | 

ef q ea ° | 


plete service engineered for your own business. 

fe) 
° 
fe) 
° 

Exclusive Source of fe) 
° 
° 
Co. 


Bring Your Forms Up to Standard 





“Paperwork Simplification” cuts the cost and effort of 
writing and handling forms, gives you great savings in 
factory and office overhead and improved employee 
morale, But most important, it results in accurate, tighter 
control of business. Think what this means! Reduction of 
costly errors and delays in serving customers and clients. 
Improved quality control of product. Speedier distribu- 
tion. There’s almost no limit to the benefits and savings! 


‘‘PAPERWORK SIMPLIFICATION” 


oO we OO. o& oe oo 











© 1948 Standard Register 


THE STANDARD REGISTER COMPANY, 307 Campbell Street, Dayton 1, Ohio 
Pacific Coast: Sunset McKee-Standard Register Sales Co., Oakland 6, California. Canada: R. L. Crain Limited, Ottawa. Great Britain: W. H. Smith & Son, Ltd., London. 
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TRANE TORRIDOR 
BLOWER TYPE UNIT HEATER 


——» Powerful, efficient cen- 
trifugal fans deliver volumes of 
heated air, blanketing large areas in 
a hurry. Sizes range from 100,000 
to 1,500,000 Btu. Torridors can 
furnish ventilation air if desired. 

——+* Floor, wall and 


b ceiling types. High or low pressure 


steam or hot water. Single or double 
fans. Torridors can be used with or 
without ductwork. Adaptable to all 
standard control cycles. 


———> Efficient 
Trane Coils and Fans cut heating 
costs. Installation cost is low. See 
the nearest of 85 Trane Sales Offices 
for further information about the 
Trane Torridor and the oa", 
line of Trane Heating Prod 


TRANE 


MANUFACTURING ENGINEERS OF 


HEATING and AIR 
CONDITIONI 





THE TRANE COMPANY, LA CROSSE, WISCONSIN 
ALSO TRANE C ANY OF CANADA, LTD., TORONTO 








SIGNIFICANT LABOR 








DEVELOPMENTS 


RT oe | RMN EENET 


Lecturer on 


BENJAMIN WERNE, 
University, and 


Period Surveyed: 


TREND INDICATORS 


Wage Hour 
EMPLOYER NOT REQUIRED TO PAY FOR 
PRELIMINARY ACTIVITIES 


While time spent by firemen in a 
wartime ordnance plant in prelimi- 
nary activities, such as changing 
clothes and standing roll call, was 
considered time worked for over- 
time purposes under the Fair Labor 
Standards Act, an employer was not 
required to pay for such time under 
the Portal-to-Portal Act. The em- 
ployer is relieved of the statutory 
wage liability for activities per- 
formed prior to May 14, 1947, since 
payment was not required by a con- 
tract, custom, or practice in effect in 
the plant. (McLaughlin v. Todd & 
Brown, Inc., USDC N. Ind.) 


CONTRACTOR HAD DUTY TO MAKE 
INDEPENDENT AGE CHECK 


Where the applicants are youthful 
looking, a contractor has the duty 
to make an independent age check 
instead of relying on age statements 
made by the minors’ parents. A 
contractor who is subject to the Act 
“cannot blindly accept statements of 
age made by the children them- 
selves, or their parents, because it 
is well known that they falsify ages 
to secure employment.” (Wadley 
Veneer & Basket Company, Deci- 
sion of Hearing Examiner Under 
Public Contracts) 


FEMALE EMPLOYEES MAY SUE FOR HOURS 
WORKED IN EXCESS OF 48 


Despite the fact that the state law 
prohibits employment of female em- 
ployees for more than 48 hours per 
week, female employees may still 
sue for the recovery of overtime 
compensation for hours worked in 
excess of 48. The employer may not 
plead illegality of his actions as a 
defense to paying his employees the 
fair value for the services rendered. 
(Broussard v. Melong, Mass. Sup. 
Judicial Court) 


WEEKLY PAID EMPLOYEE NOT ENTITLED TO 
DAILY OVERTIME 


A weekly paid employee was not 
entitled to receive daily overtime, 
since the contract provision only 
applied to hourly rated employees. 
The plant rate schedule, which de- 
scribed the employee as hourly paid, 
must be accepted as conclusive 
determination of his payroll status. 
(In re arbitration between Armour 
& Company and United Packing- 
house Workers of America) 


Government 


Regulations, New Yor, 
a Member of the New Yo Bor 


May | to June! 
UNION CONTRACT SUPERSEDES AN) VATE 
ARRANGEMENT 


Where the contract provides for tin, 
and one-half for all hours rked 
over 8 in any one day or 48 anv 
one week, an employer is required 
pay his employees for all overtime 
worked. The employer cannot claim 
that his employee, a janitor of an 
apartment building, agreed that the 
manager could refrain from pay 
overtime in return for supplyi 
with an apartment, since a union 
contract supersedes any vate 
arrangement. (In re arbitration b 
tween Bliss Properties, Inc., and 
Building Service Employees 
national Union) 


aiilil 


LABOR MANAGEMENT 
RELATIONS 


*COMPULSORY AUDIENCE NO BASIS FOR 
UNFAIR LABOR PRACTICE 


In holding that an employer, wh 
compelled his employees during 
working hours to attend and listen 
to employer’s speeches, was not 
guilty of interference, the 
made it clear that the “comp ry 
audience” doctrine no longer ex 
as a basis for finding unfair labo 
practices. The employer did not 
violate the Act, since Section 

of the amended NLRA provides in 
part that the expressing 
views, argument, or opinion 
not constitute or be evidence of an 
unfair labor practice if such expres 
sion contains no threat of re 
or force or promise of benefit. (5 
cock & Wilcox Company and Unit 
Stone & Allied Products Work 
America, NLRB) 


*HELD NOT DISCRIMINATORY DISCHARGE 


Management was not guilty o! 
criminatory discharge where it 
charged a union employee who tried 
to impose his views on others. On 
the first occasion, the employee, | 
discussing the union with an 
ployee who stated she opposed the 
union and had signed an anti-u 
circular, told her that her 
might cause her to lose her 
Although the employee was warne 
by the company, he continued to 
engage in heated arguments with 
other employees. The board held 
that discharge was not too severe 4 
penalty to be imposed in the absence 


Siidil 





*In this classification, items mare 
with an asterisk also are conside! to 
be trend indicators. 
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With Dispenser 
for Hot W axing 


With Water Tank and 
Vacuum for Rug Scrubbing 
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FINNELL SYSTEM, INC. 


Diancers and Specialism 


FLOOR-MAINTENANCE EQUIPMENT AND SUPPLIES 
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F.O.S. Industrial Tape 
Is pressure-sensitive. 
Sticks to the touch. No 
special preparation 
needed. Stays put! 




















REDUCE PRODUCTION COSTS—F.O.S. Tape is handy, versa- 
tile, inexpensive. Simplifies production in many ways. . . Stays 
put—but can be removed quickly without requiring “‘cleanup.” 
Let SEAMLESS analysts show you how to save time 

and money with F.O.S. No obligation! . .. Write today 

for samples and prices. 


eec. 
FINEST QUALITY SINCE 1877 a(< Ju oy 
Lay) a 
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Guilty of Manhandling 





Photo shows a typical 
example of Buschman 
engineering and man- 
ufacturing skill: 1. an 
overhead chain - type 
trolley conveyor. 2%. a 
floor-to-floor belt con- 
veyor, 3. a roller 
conveyor. This instal- 
lation ig in the plant 
of a noted radio man- 
ufacturer, 


Be both judge and jury. Why not let Buschman Engineered Conveyors sentence your 
slow moving material to a life of speeded production? A complete line of conveyors 
for practically every kind of industry. (Some of these are listed below.) Our engi- 
neers will gladly consult with you on your handling problems. Write for additional 


informetion. 
THE E. W. BUSCHMAN CO., INC. 
4425 Clifton Avenue CINCINNATI 32, OHIO 


REPRESENTATIVES IN PRINCIPAL CITIES—-SLAT CONVEYORS + BELT CONVEYORS + PUSH 
BAR CONVEYORS + VERTICAL BARREL CONVEYORS + CHAIN TYPE TROLLEY CONVEYORS 
GRAVITY ROLLER CONVEYORS + LIVE ROLLER CONVEYORS » TWO WHEEL HAND TRUCKS 

















LABOR DEVELOPMENTS [conti»ueg) 
of a background of union h: ility 
(Times-Picayune Publishing Com. 
pany and American Newspapep 
Guild, NLRB) 


*DISCHARGE FOR ABSENCES JUSTIFIEL 


In ruling on whether a dis Ar ge 
was for “just cause,” an arbitrator 
must decide the issue in the light 
of common sense and common 
knowledge of generally prevai ling 
industry standards for employee de- 
portment. Where an employee's 
absences were so frequent as to im- 
pair substantially the output effi- 
cient production, an employer had 
the right to discharge him. Since 
the contract made no provision for 
absences, the arbitrator could not 


interpolate and read into the con- 
tract an absolute right to an un- 
stated number of days off. “When 
absences are of such an extent as 
to hold back production, it uld 
certainly not seem to be common 
sense to conclude that, under the 
contract, the employer’s hands are 
tied in the matter.” (In re arbitra- 
tion between Campbell Soup Com- 


pany and Food, Tobacco, Agricul- 
tural & Allied Workers Union of 
America) 


SUSPENSION JUSTIFIED 


An employer had the right to sus- 
pend an employee for violation of 
a safety rule, despite the fact that 


he failed to impose the penalty for 
violation in the past. The arbitrator 
found that the company did warn 
the employees that penalties would 
be imposed and held that the com- 
pany has the right to put on cam- 
paigns from time to time to tighten 
up on laxities that have developed. 
(In re arbitration between U. §&. 
Rubber Company and United Textile 
Workers of America) 


NOT GUILTY OF REFUSAL TO BARGAIN 


An employer was not guilty of re 
fusing to bargain where he granted 
a wage increase to the employees 
without consulting the union, since 
when the wage increase was granted 
collective bargaining had broken 
down, the union had withdrawn 
from further bargaining in connec- 
tion with the matter, and a strike 
vote had already been called. The 
board also found evidence that the 
raise was made by the company to 
meet competition by other mills in 
that section. (NLRB v. Crompton- 
Highland Mills, CCA-5) 


DISCHARGE UNJUSTIFIED 


An employer was guilty of an unfair 
labor practice where he discharged 
two salesmen for making known (0 
the company their grievance con- 
cerning the selection of a new 
cashier at a branch office, The court 
held that the salesmen were carry’ 
ing on concerted activities protected 
ty Section 7 of the Act, which pro 
vides: “Employees shall have the 
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SVINING MORNING @ SUNDAY 
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Famous Trademarks of 


MINNESOTA Industry 
VAL 


ADHESIVES 
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GRAVITY & power CO NVEYORS 


A424 


MINNEAPOLIs MoLin: 


AYN AYE 












Life is 

better in uncrowded 

Minnesota where lakes, prairies and 
Coolerol9F great forests are yours to enjoy. 
Here you will find a way of life 
that is a happy combination of 

work and play. 





NORTHERN O 
RONANCE : 
INCORPORATED Minnesota concerns, like those 


MINNEAPOLIS 13, Miskcsors whose well known trade- 

COLUMBIA HEIGHTS Po. marks are shown here, have 
found this way of life pro- 
duces healthy, conscien- 
tious workers, of which 
there is a plentiful supply. 





SMINT PAUL mins ser sade 
UPPER MIDWEST'S F ARM PA 
wees PUBLISHING COMPANY 





The growth and prosperity 

of these companies is the 
best evidence that Minnesota 

is the place to locate your plant. 





Come to Minnesota for your vacation 
and investigate business locations while here. 
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LABOR DEVELOPMENTS [continyeg) 


right . .. to engage in 
activities for the purpose of ¢9}),,. 
tive bargaining or other mutua] .;; 
or protection,” since they eRe, 
cerned -with the capability of 4, 
cashier upon whom they depeng,, 
for information and assistance affo.. 
ing their earnings. A proper mo» 
struction of Section 7, the eo, 
held, would be that “employo. 
shall have the right to : 
concerted activities for th 
aid or protection even 
union activity be involved coll 
tive bargaining be contemplat, 
(NLRB v. Phoenix Mutual | 
Insurance Company, CCA-' 











*UNION NOT ENTITLED TO PROTECTION yyy 
“FREE SPEECH” 


A union which has engag: 













The Fedfabel will 





gperate in any Position. Espe- 














cially ad@pted fornterior, it has a ‘plug-in’ picketing and coercion : 
feature, avgilable afino extra cosf The “plug-in” titled to protection under the con 
bell fits an), stang ord outlet box, minimizing in- tutional guarantee of free h. | 
stallation difficulty. issuing its injunction against | 
Bell mechanism is enclased in standard weather- union, the court held it is immateria| 
proof housing. Mounted with the plunger down whether there is a “labor disput: 
condensation is automatically drained from mech- between the parties or not. Said { 


court, “The freedom of speech p 
visions of the federal and state co; 


Models available to suit your current supply— stitutions may not be used b ChOak 
write for Bulletin 103. for unbridled license, or coercion 


(Brunger v. Smith, Idaho District 


EDERAL ENTERPRISES, inc. Court, Ada County) 
PLOYEES LAID 


*EMPLOYER REQUIRED TO PAY EMPL( 
formerly FEDERAL ELECTRIC CO., INC. Of WITHOUT NOTICE 


716 South State Street « Chicago 19, Illinois Under a contract which provid 
“Failure to give notice to any en 
ployee laid off shall entitle suc) 


employee to eight (8) hours’ pa 

7M hi & in lieu of such notice,” an employ: 

qc Tits nives was required to pay a group of « 

Cd ployees who were laid off short! 
- before the end of the shift and t 

B EST BY TEST not to report for two days, eve 


though the layoff was caused 
conditions beyond the employ: 


anism—insuring longer life. 








AGRICULTURAL LEATHER TEXTILE = The arbitrator held tha 
ENSILAGE LEDGER BLADES since the above quoted clause mak 
HAY AND STRAW SKIVERS SPIRALS no exceptions, it must apply to 

SPLITTERS layoffs, regardless of their causé 
ee ee SHOE LOOM BLADES duration. Since no evidence cou 
dane dang FLESHING be produced to show that the parti 
SUGAR CANE METAL SHEARS did not intend that the provision i 

SQUARING question should apply to such 3 
seceee PAPER AND PRINTING pepiogus & situation, “the plain meaning of th 
| ] f th levant provisi 
PASTERS GUILLOTINE bas thie collevtive calaiant see 
CUT-OFF BOARD SHEARS WOODWORKING deemed to be controlling.” (in 
CORNER CUTTERS ELECTROTYPE VENEER arbitration between Airquipme®! 

STOP CUTTERS PLYWOOD Company and International Ass 

DOCTOR BLADES SHEETER PLANER ation of Machinists) 

REFINER MATRIX SHEARS MOULDING ’ 

. OBS 
LEDGER RAG KNIVES BARKER EMPLOYER HAS THE RIGHT "= — 
RUBBER CORNER CUTTERS CHIPPER Management has the right un ate 


ally to combine jobs without ' 
union’s consent. The contract claus 
which forbid unilateral changes ™ 
the existing job classification pi: 
did not deprive management of th 
right, since the purpose of 4 |) 


. classification system is to insv 

@ equitable wage treatment of te 

L @) R i Nw i> . Oo E S Cc O iW PA NY “A employees. As was pointed out 
WORCESTER e MASSACHUSETTS Pe the arbitrator, flexibility is an ™ 








dispensable requisite to the effectv' 
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Yes-it's Flexstone’ 


Each ply is a flexible 
covering of stone! 


® The secret of a Johns-Manville Flexstone Roof 
is in the felts. They’re made of fireproof, rotproof, 
enduring asbestos. 


Flexstone Built-Up Roofs won’t dry out from the 
sun... need no periodic coating. They’re smooth- 
surfaced, too—permit thorough drainage... make any 
damage easy to locate and repair. They are engineered 
to each job... applied only by J-M Approved Roofers. 

J-M asbestos felts are perforated to make applica- 
tion easier... give you a smoother job and conform 
better to irregularities in the roof deck. 

Send for Flexstone brochure BU-51A. - 
Contains complete specifications. Address: 4 
Johns-Manville, Box 290, New York 16,N.Y. LY 


*Reg. U. S. Pat. Off. 
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“AND THERE'S NO EXCESS WEIGHT 
FROM SLAG OR GRAVEL" __—~_ 
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Built-Up Roofs 
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Have 


HYPER-POWER UNIT 
INDUSTRIAL HYDRAULIC JACKS 
in your plant for: 





ENDABILITY 
manele OYPER-POWER unit incorporates the 
e€ 


i - tte Piston for sure, 
ng-life Heinite ve 
very lifting, pushing, pressing 


peration. 


patented lo 
full power ate 
bending or moving o 


VICE LIFE ; 
LONGE pag HY PER-POWER —— 
aie dly built with greater strength rei 
ta i a points of greatest strain to give 
orce 


ice. 
more years of serv 









ER SAFETY drau- 
AT Hein- Werner HYPER-POWER Hy i 
seo tested at 1% times rated capac- 


lic is factory- 
ity to offer an 


of safety at eve 


important extra margin 
ry industrial application. 














* HYPER, according to the dictionary, 
means over, above, beyond the ordinary 


Made in models of 1, 
3, 5, 8, 12, 20, 30, 50 and 
100 tons capacity. See 
your industrial distributor 
for details. 





, Wemet 
LE ULS, 


HIEN-WERNER CORPORATION ¢ WAUKESHA, WIS. 











LABOR DEVELOPMENTS [conti yeu) 


functioning of job classifica 


. . \S and 
the classification does not p: mr 
any limitation on the numb. types 
or combination of jobs. The on), 


limitations prescribed on jk 
classification are confined io {h, 
number of labor grades, rate 
ranges, and the slotting of jobs jny, 
labor grades and rate ranges. (j, 
re arbitration between Electric Bo,; 
Company and United £) trical 
Radio & Machine Workers of Amer. 
ica) 

*UNIT HELD INAPPROPRIATE FOR UNION 
SHOP ELECTION 


The board refused to recognize as ap 
appropriate unit for the purpose of 


conducting a union-shop election ; 
unit of a retail grocery company’s 
bakery-stand employees at two of its 
stores in the District of Columbia 
and one in Virginia. The unit could 


not be held appropriate because of 
its inclusion of employees whos 
work was performed in Virginia 


which state forbids  union-shop 
agreements. Section 14(b) of the 
Labor-Management Relations Act, in 
effect, “removes all federal restric 
tions upon existing and future state 
legislations prohibiting compulsory; 


unionism insofar as the Nationa! 
Labor Relations Act is concerned 


even where such legislation maj 
affect employees engaged in inte: 
state commerce.” The board pointed 
out that a unit found appropriat 


for the purpose of collective bargain- 
ing under Section 9(a) need not b: 
the same as the unit which is appro- 
priate for a wunion-shop election. 
(Giant Food Shopping Center, Inc. 
and Retail Clerks International As 
sociation, NLRB) 


*AGREEMENT REJECTED BY UNION 
MEMBERSHIP NOT VALID 


An agreement: for a general wagt 
increase cannot be considered 4 
valid agreement where it was 
reached by the company and unio! 
committee but rejected by the union 
membership, since the union com 
mittee did not have power to make 
a binding agreement. Despite th 
fact that one union negotiator told 
the company that the committee hac 
such power, the arbitrator held tha! 
no agreement existed “in considera 
tion of that customary procedure 
collective bargaining by which 4! 
matters as important as an annua 
increase in wages must be submitted 
to the membership for fina! 
proval.” (In re arbitration between 
Russell Manufacturing Company ane 
Narrow Fabric Textile Federa 
Union) 


*AUTOMATIC RENEWAL CONTRACT NO BAR 
TO DECERTIFICATION 


A contract entered into betwee! the 
company and the union for a perl0¢ 
of one year, which contained a pre 
vision for renewal from year to yea! 
thereafter, “unless notice to modify 
or terminate was given by eithe! 
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The extra tough, shock-resistant Carboloy 
standard tool in this turret lathe removes 
more than five tons of chips from steel 
forgings per tool grind ... and steps up 
production to three times the former output. 


300 lbs. of chips from a single forging 
—36 forgings per tool grind. 

15-1/3 cu. in. of steel—nearly 4% lbs. 
—removed per minute. 

7% plate cylinders (for printing 
presses) completely machined per 8 
hour day. 


1%” wide Carboloy standard tool takes fie} 
3 plunge cuts—2 minutes per cut— | 
reducing shaft diameter from 6.5” 
to 3.99”. 


Tools are Carboloy grade 78-C ... 
extra tough and shock-resistant. 


It’s easy ... with Carboloy cemented car- 
bides .. . but only carbide tools can give 
da such fast, trouble-free machining. 





a nsiannsinin~ ian 6 > nena ne 


CALL IN A CARBOLOY ENGINEER 


Do you have a tough tooling problem? depths of cut. And he’ll know where ‘ 
Tough or simple, a Carboloy engineer there’s an inexpensive Carboloy stand- 
can help your engineers work out the ard tool or blank to do the same job 
use of carbides to your very best just as well—but do it for less. 
advantage ... on just a single job or 
a complete plant tool-up. 





Standards stocked 
by authorized dis- 
tributors in 82 
cities, coast to 
oast. 


So whether your job calls for any c 


of Carboloy’s 600 standard tools or 


His technical knowledge of carbide lanks, or for a special Carboloy 
tooling, and his experience in many tipped tool (available through over 
varied types of problems, can help you 150 tool manufacturers)—ask your 
with every stage of the job. Carboloy man to call on you. Write 

for your copy of Carboloy’s Catalog 

He ean help you determine grades GT-200, too. Carboloy Company, Inc., 
and styles of tools, cutting angles, 11135 E. 8 Mile Road, Detroit 32, Mich. 
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Why Morton’s Salt Tablets 





to fight ‘heat fatigue’? 


For years, industrial physicians and 
safety engineers have recommended 
salt tablets as low-cost insurance 
against the loss of efficiency and man- 
hours that “heat fatigue” causes. But it 
is vitally important that workers accept 
the salt tablets you provide them— 
are sure they are pure, reliable, safe. 


Workers know Morton's Salt 


Undoubtedly most of your employees 
use Morton's Table Salt in their homes. 
They know it is dependable and pure. 
So they accept Morton's Salt Tablets. 


Modern Plastic Dispenser 


Practical, accurate, large size. 


1000 tablet capacity. ...$3.25 


Heavy Duty Dispenser 


Strong metal for rough treat- 
ment. Accurate. 500 tablet 
capacity 


Morton's Salt Tablets 


Case of 6000, 10-grain, plain 
salt tablets ........... $2.10 
Case of 6000, 8-grain Salt 
Dextrose Tablets.......$2.60 





They know they are a wholesome 
health aid backed by a familiar name. 


Cost less than 1¢ a man per week 


Morton's Heat Relief Salt Tablets— 
the best that money can buy—cost so 
little. Can you afford to be without 
“heat fatigue’’ protection in your 
plant? Order Morton's Salt Tablets 
and Dispensers from your distributor, 
or directly from this advertisement. 
Write for free folder. MORTON 
SALT COMPANY, 120 So. La Salle 
St., Chicago 3, Ill. 





“Heat fatigue’’ costs money! 


Sweating robs the body of salt. This 


causes weariness—inability to work 
efficiently—and eventually, heat-cramps 
and prostration. ‘“‘Heat fatigue’’ cuts 


down productivity, steps up absenteeism. 


Morton's Salt Tablets act fast to replace 
lost body-salt— help keep production 
and efficiency at high levels. 
pleasant, easy to take, inexpensive. 


They're 














LABOR DEVELOPMENTS (contin. cq) 


party at least 30 days prio: the 
terminal date of the contract, ¢3, 
not be construed as a bai 
decertification proceeding. iter. 
national Harvester Company ap, 
Claude B. Fleming and Intern 
Association of Machinists) 


*EMPLOYEE NOT ENTITLED TO HOLIDAY pay 


Under a contract which p 
“that employees will not 
straight time pay because . 
holidays,” an employee wh 
sick for the entire week in ic] 
the holiday occurred is not entit}, 
to pay for the holiday. Absenc 
because of sickness cannot logica]|: 
be said to be absence becaus 
holiday. According to the co: 

tion urged by the union, a 
ployee might be sick 6 mont 

1 or 2 years and the employe: 1] 
be legally liable to pay for 
specified holidays during all of such 
periods, no matter how lengthy, anc 
even though the employee wou 
have worked on any of suc! x 
if they had not been holidays I 
re arbitration between Gen 
Mills, Inc., and American Fed: 

of Grain Processors, Federal! 
Union) 


“EMPLOYEES NOT GUILTY OF ENGAGING 
IN A STRIKE 


Employees were not guilty of en 


| gaging a strike where they delayed 








| fications of the job. 





| operations for an hour or so when 


they reported to work and found that 
their assignments had been changed 
without prior notice. The cause ot! 
the delay in the instant case was 
plainly a failure in management's 
duty of communication to the em 
ployees on a matter of considerable 
importance to them. In holding that 
there was no strike, the arbitrato 
pointed out “when the nature of th 
men’s action is in doubt, ascertail 
ment of its causes and explanat 

of the situation is relevant for th: 
basic characterization of the action.’ 
The employees in this case simpl) 
engaged in a delay which resulted 
from a failure of information I 
re arbitration between Ford Mot 
Company and United Automobile 
Aircraft & Agricultural Implement 


Workers) 


*UNION STEWARD IMPROPERLY DENIED 
PROMOTION 


A union steward who by virtu: 
his seniority and ability was q 
fied for a vacancy in a key job, was 
improperly denied promotion on thé 
theory that his performance of un 
duties during working hours w 

prevent him from meeting the qu 
The cont 
provided “union representatives s 


be afforded such time off as may De 


f 


required for the performance 0! 
their duties as such representatives. 
Since the absence of the employe 
from his work in order to perform 
his duties as a union representative 
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JUST PUBLISHED! 
Section One of the New Funk & Wagnalls 


READING COURSE 
IN EXECUTIVE TECHNIQUE 


“The kind of information given in this course will put any man 
in line for promotion—give any man an edge on competition.” 











| eee 








in Invitation to Executives and Junior Executives 
to Examine it 10 Days Free! 


r you are responsible for the operation 
of a business today, or are an important 
executive in charge of a substantial por- 
ion of its operation, you have undoubtedly 
elt the need for sound, practical solutions 
» executive problems based on the success- 
u! methods used by other firms in your 
ield or related lines. 





With the growing complexity of business 
oday, effectiveness in executive control is a 
problem of increasing seriousness. How can 
management policies be carried out all down 
the line? How can job enthusiasm be devel- 
oped and sustained? How can union rela- 
tionships be harnessed to efficient produc- 
tion? How can a “work simplification” 
program be carried through? What are ef- 
ficient production controls? How can dis- 
tribution costs be analyzed and curbed? 
What are usable financial reports for ope- 
rating executives? How can a business best 
interpret itself to the public? How may a 
strict check on every phase of operations: 
planning, budgets, estimates, inventories, 
cost-records, be assured? 











These questions indicate briefly the com- 
plicated pattern of modern business and 
emphasize the need for competent executive 
technique. Ability to manage a business ef- 
ficiently is in great demand today and suc- 
cess in executive control is now more amply 
rewarded than ever before. To executives 
and junior executives who realize that this 
condition presents a real opportunity; who 
would like to discover how other firms— 
large and small — are instituting effective 
control procedures and developing executive 
technique, Funk and Wagnalls offers an op- 
portunity to examine Section One of the 
new “READING COURSE IN EXECU- 
TIVE TECHNIQUE,” absolutely free! 


WRITTEN BY EMINENT 
BUSINESS LEADERS 


The “Reading Course in Executive Tech- 
nique” will provide you with a thorough 
Coverage of the principles of modern exec- 
utlve technique as developed and practiced 
Y top executvies of leading firms in scores 
of industries. These nationally known ex- 
Perts, under the editorship of Carl Heyel, 
Assistant to the President of the Lehn and 
ink Corporation, will present for your 
study and use the very methods, forms, rec- 
ords and devices actually tested and proved 
0 large and small companies. 
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EXAMINE IT 10 DAYS ABSOLUTELY FREE 


Whether you are a sales manager faced with 
new types of competition, and perhaps with 
a pe | that is not as efficiently trained as you 
desire; a production manager, a comptrol- 
ler, a personnel director; manager of a de- 
partment or of a branch office; a confiden- 
tial assistant or the head of a business, you 
will benefit greatly from the sound, thor- 
ough, detailed knowledge this Course will 
put in your hands. Prove this to yourself 
now, without risk. Upon receipt of the cou- 
pon we will promptly send you Section One, 
consisting of an introduction by Mr. Heyel, 
and six books on the “Systematic Solution 
of Management Problems,” for 10 days’ ab- 
solutely free examination. You pay nothing 
now, nothing when the books arrive. Un- 
less you are convinced that the “Reading 
Course in Executive Technique” will im- 
prove your leadership and administrative 
ability, you may return the Section within 10 
days and the matter will be forgotten. 
Otherwise, simply send $2.50 as your first 
remittance. Each Section of the Course is 
handsomely boxed, individual books are 
pocket size. Mail the coupon now. You have 
nothing to lose, and may gain a lifetime asset! 















A FEW OF THE 50 FAMOUS 
EXECUTIVE CONTRIBUTORS 
Paul S. Achilles, Vice Chairman of the Board, 
Psychological Corporation 

F. A. Denz, Administrator, Suggestion Plan, 
Remington-Rand Inc. 

A. T. Garrett, Training Director, Western 
Electric Co. 

R. E. Gillmor, Vice President, The Sperry 
Corp. 

Edward J. Hegarty, Sa/es Training, Electric 
Appliance Division, Western Electric Corp. 

L. Clayton Hill, Formerly Works Manager, 
Eagle Pencil Corp. 

H. E. Kroll, Regional Specialized Report 
Manager, Dun & Bradstreet, Inc, 

J. K. Louden, Production Mgr., Glass and 
Closure Production, Armstrong Cork Co. 

E. H. MacNiece, Director of Quality Con- 
trol, Johnson & Jobnson 

Thomas G. Spates, Vice Pres. for Personnel 
Admin., General Foods Corp. 


Alexis R. Wiren, Asst. Sup’t, Group Dept., 
oe: guest: Life Assurance Society of 
the U.S, 











CARL S. COLER, Executive Director of “The 
Society for the Advancement of Manage- 
ment,” says:— 

“The work impresses me as important 
because in its inception and planning it 
effectively relates the various functions of 
management to provide a coordinated pic- 
ture of management as a whole.” “Your 
Course is definitely a contribution toward 
good mangement.” 


FREE EXAMINATION COUPON : 


Funk & Wagnalls Company i 
153 E. 24th Street, New York 10, N.Y. ' 


Please send me the seven books compris- 5 
ing Section One of the Funk and Wag- 
nalls “Reading Course in Executive 
Technique”—on ten days free approval. t 
At the end of that time I will either re- I 
turn the Section or send you my first 
remittance of $2.50. You will then send ; 
me the other seven Sections of the Course 
as they are published and I agree to send i 
you $5.00 monthly for nine months until | 
the complete price of the Course, $47.50, 4 
| is paid. , 
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Ii 
COSTS LESS i renee 
S\N, company cannot claim Such 
Simla Ga absence from work is a co. t bo 
valid bar to a promotion 9 ti 
which required reasonab! nstant 


attendance on the job. (| arbi 


tration between Internati Ha 
vester Company and United Fy, 
Equipment & Metal W-, re ad 
America) 
*ARBITRATOR MUST JUSTIFY REA GIVEN 
ON DISCHARGE SLIP 

In a discharge dispute before 
arbitrator, the employer must justi; 
the reason given on the hare 
slip and may not add othe asons 


for the discharge. Therefore, whe, 
the reason stated on the arg 
slip was violation of a saf rul 
the employer may not later clain 
that the employee was di 
charged for unsatisfactory work pe 
formance. (In re arbitration } 
tween West Virginia Pulp Pape 
Company and Internationa! Brothe 
hood of Pulp, Sulphite & Paper Mil) 
Workers) 


*ARBITRATION JUDGMENT CONSTITUTES A 
BAR TO SUBSEQUENT ACTION 


A judgment which was entered upon 
an arbitration finding that an en 
ployee’s discharge was in breach of 
the union contract and essing 
damages in his favor for part of th 
) 5 san ann ; term of the contract, constitutes 
sd Hie eile ak ena rah bar to subsequent action 
or 440 volt circuits : employee against the empl 
OT T-rialelilemedelahiae) damages for the same disch: 
: the balance of the term of the cor 
tract. (Fagliarone v. Con late 
Film, Inc., N. J. Court of E nd 
@ ECONOMICAL Manvel handling of mate- myer) 
rials is inefficient .., more *COMPLIANCE STATUS OF BRANCH! 
ee PORTABLE so today than ever before. : coniel ost! 
" n a representation proceedins 
pita a Comet a 2 : fore the NLRB, only the peti 
& SPEEDY veins 20 xechtoss, pad tae rishi . and the parent organization 
handling costs...is doing quired to have complied \ 


& STURDY it every day in thousands filing requirements of Secti & 0 


the Labor-Management Rk: 
of plants. Possibly the CM | Act The board will not disn 


Capacities from % to 


1 ton. Available for 









Comet can save a good many dollars for | petition merely because ot! 

you too. Check up on the materials han- __ sidiary organizations affiliat: 
dling situation in your plant. CM Bulletin the petitioner's parent orga , 
3 = 138....available for the asking... will brin ee ee wee 
Bee ‘ hia g (g) (h) of the amended Act Wes 

you complete details about the Comet. | Central Broadcasting Comp: 


| American Federation of Ra 
| ists, NLRB) 


: | *BOARD WILL NOT PERMIT A NON-COA 
es UNION TO INTERVENE 
The board will not permit 
, complying union to interven: 


the union does not have a < 
HOIST CORPORATION tual interest in the proceedin; 
cit iod wiki aid ' . the date of the hearing, even ' 
the non-complying union w 
GENERAL OFFICES AND FACTORIES: TONAWANDA, N. Y tified approximately five yea 
Lnaelan (Precision Castings Compan 
American Federation of La! 
re same and International 


"See us at Booth 116 National Safety Congress, United, Aircraft & Agricultu 
Stevens Hotel—October 18 to 22—Chicage" plement Workers of America 


ALES OFFICES: New York « Chicago + Cleveland > 
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T'S A “PACKAGE” —a complete, low-cost 


pumping unit that meets a wide range of require- 
ments. It can be installed in any position, and fits 
easily into limited space. 


DRIP-PROOF MOTOR — anis-chainiers Lo- 


Maintenance design, —- built for pumping 
service. Stator core and windings may be replaced 
as a unit. 


DEPENDABLE PUMP _ with such long-service 


features as bronze wearing rings, generous packing, 
improved plastic water seal. 


EASY MAINTENANCE — can be taken 


apart readily for. inspection 
or wearing rings, when necessary. 


Eledctrifugal, Pedrifugal, SS Unit and Texrope ore Allis-Chalmers Trademorks. 


replacement of 


Many Sizes Now Available 


eget PUMPS are made in Ca- 
pacities from 15 to 1400 gpm, and 
heads to 500 ft. Many of these sizes are 
now in stock. Also available are some sizes 
of PEDRIFUGAL and SS UNIT pumps. If 
you need smal! pumps NOW, phone or wire 
your nearest A-C office or dealer for latest 
stock and delivery information. 


And for general information on the com- 
plete A-C line of centrifugal pumps, up to 
600,000 gpm, ask for Bulletin B6059D. 
ALLIs-CHALMERS, MILWAUKEE 1, Wis. 

A 2383 


Ever see a pump 


any EASIE 
fo install? 





PEDRIFUGAL 


The new A-C pump 
for flexible Texrope 
V-belt drive. Ca- 
pacities to 500 gpm, 
heads to 100 ft. 





SS UNITS 


Close-coupled pump 
and motor wnits, 
made in 234 stond- 
ard ratings, to 2500 
gpm. 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 
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See Cambridge 
first-<o 


when need 


WIRE 
METALLIC SCREEN 


you 


CLOTH or 


Woven wire assemblies, specially fabri- 

cated by Cambridge, for screening and 

filtration. 
Call in a Cambridge field engineer 
to discuss the proper filter cloth or 
screen for your filtering, screening, 
washing, or sorting operations. Let 
us tell you how Cambridge filter 
cloth and screens are specially 
woven for specific installations— 
specially woven from any metal or 


alloy to any mesh or weave. 


r 
} 





Or, for information on 
the entire Cambridge 
line, write for your FREE 
copy of this 73 page 
illustrated booklet. 


: There’s a Cambridge Sales 
Engineering Office near you 


Cambridge 


WIRE CLOTH CO. 
Cambridge 7, Md. 


iy 


Department D - 





BOSTON * NEW YORK « BALTIMORE 
PITTSBURGH ¢ DETROIT « CHICAGO 
SAN FRANCISCO « ST. LOUIS 
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THEY SAY AND DO 


eee ey 


PROFIT-SHARING MAY 
STABILIZE ECONOMY 


WALTER H. WHEELER, JR., President, Pitney- 
Bowes, Inc., speaking before the American Man- 
agement Association 


Widespread adoption of _profit- 
sharing plans by business and indus- 
trial firms would have a definite sta- 
bilizing effect on the cycles of our 
economy. 

The rigidity of wages is one of the 
most dangerous things in our econ- 
omy today. In the past, wages have 
lagged behind price and profit rises 
in periods of rising business activity. 
In the ’20’s we resorted to an enor- 
mous and dangerous extension of in- 
stallment buying to keep our in- 
creasing production moving off our 
shelves. While this may have been 
overplayed in some quarters as a 
cause of the collapse in 1929 and 
1930, few economists today deny that 
it was a contributing factor. 

On the downhill side, wages lagged 
agaim, for it was not until some 15 
months after the wholesale indexes 
turned downward in 1929; that wages 
started to follow. The widespread 
wiping out of profit margins added 
immeasurably to the fear psychology 
that swept the nation and deepened 
the depression. 

Had payments to the mass of wage 
earners, through widespread profit- 
sharing, moved up more evenly with 
increased production, rising prices, 
and profits, and then moved down 
promptly with the change in trend, 
the adjustment of the ’30’s would 
have been far more quickly accom- 
plished and, in my opinion, the de- 
pression would not have been as 
deep nor lasted as long. Rigidity to 
change may postpone adjustment, 
but it inevitably increases its vio- 
lence. 

Certainly, if we could have sub- 
stituted profit-sharing payments— 
at least partially—for the wage in- 
creases that have been given since 
the war, and if we could now wholly 
substitute them for the increases 
ahead, we should be in a far safer 
and more flexible position. 

If this were done, labor would be 
assured of getting its share and the 
situation would be much sounder 
all around. 

(The Pitney-Bowes president de- 
fined profit-sharing as “any pro- 
cedure under which employees are 
paid, in addition to good going rates 
of regular pay, current or deferred 
sums based, not only upon individual 
or group performance, but upon the 
prosperity of the business as a 
whole.”) 


PENSION PLAN TIED 
TO COST OF LIVING 


A formal pension plan reflecting 
cost-of-living changes, and entirely 
company-financed, was recently an- 
nounced by Keystone Steel & Wire 
Company, Peoria, Il. 

Under the terms of the plan, ef- 
fective April 1, 1948, all Keystone 
employees are eligible for a pension 


based on a point system. This sys. 
tem awards one point for eac)) yes, 
of age and one point for each yea, 
of service with the company. Fp. 


ployees 65 years of age with 95 

points qualify. Those with 80 points 

may apply, as well as those whoge 

disability seriously interferes with 

their work. i, 
Monthly payments will be com- 


puted on the formula, allowing x 
of 1 per cent of the first $3000, of 


average annual income during the 
ten most productive years of ap 
employee’s service to the company. 
plus six-tenths of 1 per cent of his 
average annual income in excess of 
$3000, during that time. This js 
multiplied by the number of years . 


of service, then divided by 12 to 
determine the monthly base figure. 
Based on a Consumer Price Index 
at 167, the minimum base pension 
is $45 per month. 

Pensions will reflect cost of living 
changes by being reviewed semi 
annually in conjunction with a4 
Consumer Price Index of the Bureau 
of Labor Statistics. Payments to 
pensioned employees will be revised 
at 6-month intervals in the light of 
advancing or declining prices. 

As an example of payments under 
this plan, an employee with 40 years’ 
service, and an average income du: 
ing his ten best years of $5000, would 
be entitled to a monthly pension of 
$115 based on the Consumer Price 
Index at 167. If the index rose t 
200 at the time pensions were rr 
viewed, payments for the succeeding 
6-month period would be $138 pe: 
month. If the index declined to 100 
the monthly check would be $69 
for the succeeding 6-month period 


HIGH TAXES STOP 
EXPANSION 


Before the Edison Electric Inst! 
tute recently, Gwilym Price, pres 
dent, Westinghouse Electric C: 
ration, stated: “The _ shortag: 
venture capital, needed to financ 
industrial expansion, is today’s most 
critical domestic question. Som 
solution of that basic problem 
open the door to a productive and 
profitable future. The simplest and 
fairest method to encourage in 
ments in common stock is to elin 
inate the double taxation of 
dends by making them free of tax 
on the stockholder.” 

Lee P. Stack. vice-president, John 
Hancock Mutual Life Insura! 
Company, warned: “The incomp 
rable greatness of America 
squarely upon its capacity to produc’ 
We are gambling, if not indeed > 
traying, that productive capacity. W' 
are woefully short of faciliti 
manufacture scarce goods. Scarcities 
now plaguing the nation are ‘ 
partly a result of the war, but n 
directly the result of making it 
attractive to our citizens to ente! 
or continue productive business. WY 
should anyone want to build these 
plants with our graduated surtax 
staring him in the face? Should the 
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POWEROX 











LOW COST 


- ++ an outstanding value 








ELECTRIC DRIVE 


... travels at walking speed 








SMOOTH TRAVEL 


.-. ho speedups or lagging 





ELECTRIC LIFT 
... at the press of a button 








QUICK LIFT . 


..- 4 inches in 4 seconds 








BIG CAPACITY 


... your choice of two models— 
4,000 and 6,000 Ibs. 











HIGH FRAME CLEARANC! 
.+.ho snagging on inclines or 
uneven floors 








eres ck 


EASY STEERING . 


..» with full power through 270 
degrees 





SURE BRAKING 


. . . with automatic, automotive 
brakes 








SIMPLE OPERATION 


... all motions push-button con- 
trolled 








ERE are 10 big reasons why it pays you 
to lift and move loads electrically .. . 
the Barrett PowerOx. Look over the 
t trucks in the field—and then compare 
with what you get in a Barrett. No other 
k can match the PowerOx—either in de- 
, construction or operation! 
‘ith the PowerOx, you save time, money 
labor. It enables one man to do the work 
or 4! This sturdy, dependable tool is cut- 
costs in hundreds of plants. 





This same profit opportunity is open to 
you! Get the PowerOx story today. Ask to 
have a Barrett engineer call. He'll show you 
how the PowerOx can cut your costs—stream- 
line your handling operations. Write... 


BARRETT-CRAVENS COMPANY 
4618 South Western Blvd. . Chicago 9, Illinois 


Representatives in All Principal Cities 
Canadian Licensee: S, A. Armstrong, Ltd., Toronto, Canada 





I?'s yours for the ask- 
ing—The Barrett 
PowerOx Bulletin. 





atthe 


~_ 2 
° "4° 
C. 


wit Re 
” peers 7, 


ZA m9 


4 
ONE MAN DOES MORE THAN 3 OR 4,.. WITH A BARRETT 
e ei al iB 




















HIGH SPEED - - Low Cost Handling 
with this A-F Engineered and 
Co-ordinated Conveyor System 





@ Pictured above is one phase of a completely co-ordinated 
conveying system engineered by Alvey-Ferguson for handling 
packages. 


Cartons ride up on the A-F Power Roller Conveyor System 
and are easily shunted by means of the “ball table” to the 
proper A-F gravity roller conveyor line. 


Handling requirements in your plant 
probably differ from the problems this A-F 
System solved. But the skill and experience 
acquired during more than 47 years of 
engineering and _ installing every type of 
product and package handling system pro- 
vides A-F Engineers with a unique advan- 
tage in engineering the most efficient con- 
veyor system for your plant. 


Why not write — today? 





THE ALVEY-FERGUSON COMPANY 
137 Disney Street _ Established 1901 Cincinnati 9, Ohio 
Offices or Representatives in Principal Cities Coast-to-Coast 
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venture succeed, the surta: 
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the owner would lose his sh: 


BEHIND THE BYLIN: 
Facts About Factory's Auth. 


R.T. Walt yn 
(page 75) re 
ceived a footbal) 
scholarshi; 
Slippery ck 
State Te ners 
College, Pa., and 
later gained recognition as a basket 
ball coach in Pittsburgh. In 1936 he 
began time study work at Allis 
Chalmers Company. His next : 
ment was with the Rockwell } 
facturing Company where he b: 
staff industrial engineer. Spa: 

was devoted to consulting w: 
several plants in the Pittsbu 
area. Walton joined Oliver Iron & 
Steel Corporation in 1944 as 

trial engineer. He is presently :; 

in the SAM, is writing a book on 
indirect labor incentives, and _in- 
structs evening classes at the Insti- 
tute of Scientific Management. 








I. R. Smith, c 
author ge 
80), joined West- 
inghouse Electric 
Corporation soon 
after graduation 
from Worcester 
Polytechnic Institute in 1921. The 
following year, he began work as 


an engineer in the lightning arrester 
section. The year 1927 found him 
in charge of copper-oxide rectifier 
engineering. Smith is now manager 
of the rectifier and brake section 
which produces copper-oxide and 
selenium rectifiers, hot-cathode rec 
tifiers, and magnetic brakes. 


William Cr‘: 
co-author (pag 
80), was born 
and educated in 
Georgia. Afte: 
receiving a 5.». 
degree in 
chanical engineering in 1933, “© 
joined Westinghouse Electric ¢ 
poration as a student in the w: 
management training course. U! 
completion of the training pe! 
he worked in manufacturing 5s 
tions on production and time stuc) 
activities. Later, he became fore- 
man of the Rectox rectifier sect! 
in East Pittsburgh. Cross is 
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Wickwire Rope is Tissue Tested’ 
















With the same scientific care a physician uses in examining human tissue, 
technicians in the Physical Testing Laboratory of Wickwire Spencer’s Rope 
Mill test samples of wire imbedded in plastic “buttons.” Samples from coils of 


wire are ground, polished, efched, microscopically examined and the findings 
recorded. 





What's this got to do with wire rope? The grain size has an important bearing 
on the life span of the wire. Because the quality of the steel in the rope wire is 
just as important for dependable service as is the construction of the rope, 
Wickwire uses only such wire as passes the Physical Testing Laboratory’s 
exacting standards 


For the utmost in performance, safety and long life, specify Wickwire Rope. 
It is available in all sizes and constructions, both regular lay and WISSCOLAY 
Preformed. Call on Wickwire distributors and Wire Rope engineers to help 
solve your wire rope problems and supply the right rope for your needs. 





HOW TO PROLONG ROPE LIFE AND LESSEN ROPE COSTS 


Thousands of wire rope users have found that the information packed 
in the pages of “Know Your Ropes” has made work easier and rope 
last longer. It’s full of suggestions on proper selection, application and 
usage of wire rope. It’s easy-to-read and profusely illustrated. For 
your free copy, write, Wire Rope Sales Office, Wickwire Spencer 
Steel, Palmer, Massachusetts. 





WICKWIRE ROPE 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 


WIRE ROPE SALES OFFICE AND PLANT—Palmer, Mass. EXECUTIVE OFFICE—500 Fifth Avenue, New York 18, N. Y. 


SALES OFFICES— Abilene (Tex.) - Boston « Buffalo » Chattanooga * Chicago » Denver « Detroit - Emlenton (Pa.) « Philadelphia « Tulsa + Fort Worth * Houston + New York 
PACIFIC COAST SUBSIDIARY—The California Wire Cloth Corporation, Oakland 6, California 
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Here’s a 


practical solution to 


many tough VENTING PROBLEMS 


Plant engineers in many industries 
are finding the answer to tough 
venting problems — and high vent- 
ing costs—in Transite Industrial 
Vent Pipe. 


The reason: this asbestos-cement 
product is highly resistant to many 
corrosive fumes, vapors, dusts and 





EASILY WORKED: Transite can be cut 
and drilled on the job. 


gases. Its ability to stand up under 
corrosive conditions cuts frequency 
of replacements, results in impor- 
tant economies in plant maintenance. 


in addition, Transite Industrial 
Vent Pipe has a smooth inner 
surface that assures minimum fric- 
tional resistance—means economi- 
cal operation. 


This pipe has many other practical 
advantages. Relatively light in 
weight, it is easily installed. It can 
be cut and drilled on the job. Rust- 
proof, it needs no painting whether 
used indoors or out. 


Transite Industrial Vent Pipe is | 
made in a range of sizes up to 36” 
in diameter and is readily adaptable 
for use as vents, ducts and stacks. A 
full line of Transite fittings provides 
a venting system which is corrosion- 
resistant throughout. 





ADAPTABLE: A complete line of Trans- 
ite fittings meets a wide range of job 
requirements. 


For further information write 
Johns-Manville, Box 290, 
New York 16, New York. a 
Simply ask for Data Sheet M4 
Series DS-336. 





Johns-Manville 


TRANSITE 


Taleltitiated: 
Vent 


PIPE 
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BEHIND THE BYLINE (continu...) 


present general foreman 
industrial control division in | 


G. E. St 
co-autho: 
84), is 
engineer 
Fitts 
(Calif.) | 
Colu: 
Steel Company. He graduat: 
metallurgical engineer fro: 
University of Minnesota. He e: 
in hard- and_ soft-rock 
milling, and dredging unti 4 
At that time he was emplo 
Columbia at Pittsburg. He 

in ETO as a First Lieutenant 
Engineer Battalion, 17th A 
Division, from 1942 until 194¢ 

he returned to Columbia. 





a 


_ c. Hi 
co-autho! 
84), is a 
superviso! 
dustrial r: 
at the Pitt 
Columbia Steel Company, Hé 
the company in 1924, and i: 
was transferred from _ Iront 
Pittsburg. He has served in al! 
sions of industrial relations an 
devoted much time to plant 
improvements. 





Donald T. W 
(page 89) 
ciate engine 
Worden & | 
berg, Phil 
phia, is an indus- 
trial engineering 
graduate of Sheffield Scien 
School of Yale University, having 
won the Sterling scholarshi; 
four years. He was graduated 
highest honors. For 17 years 
graduation he served in indust 

an industrial engineer, superin 
ent, and plant manager. 





Norman 
Thompson ge 
104) graduated 
from Mass 
setts Institut 
Technology 
1916 with a Bo 
degree in electro-chemistry. | 
1917 to 1924 he held positions 
metallurgist with the Che\ 
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FAMOUS QUOTE 





































GENERALLY SPEAKING 





“the container is part of 
the product’ 


And a mighty important me. indeed! Important be- 
cause General Engineered Shipping Containers are 
designed specifically for the product. They are com- 
pact and lightweight—no space or weight is wasted. 
They support and protect the product. 

Furthermore, frequently the product and the con- 
tainer can “roll” down the production line together, 
as a unit. Result: you save man-hours and increase 
production. 

Our engineers will be glad to study your packing 
problems. Write today. Also send for your free copy 
of the current issue of ‘The General Box.” 





% Marcus Porcius Cato (234-149 B. C.) senior Roman Senator, 
concluded many major speeches with the ringing warning that, 
“Carthage must be destroyed.” 





: Genero! Cleated 
General Corrugated 
Nailed Box Container 


GEN ERAL BOX COMPANY eee shipping containers 


GENERAL OFFICES: 504 North Dearborn Street, Chicago 10, Ill. 
DISTRICT OFFICES AND PLANTS: Brooklyn, Cincinnati, Detroit, 
Eas? St. Louis, Kansas City, Louisville, Milwaukee, 









New Orleans, Sheboygan, Winchendon, Natchez. Pe sorsns 
Continental Box Company, Inc.: Houston, Dallas. Crate 
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faery tap wel 
eMOPLIFTER 


@ One man can safely handle heavy 
loads up to 500 pounds with the aid 
of an Economy SHOPLIFTER. It’s the 
ideal lifter for handling dies and heavy 
shop equipment, for use as an adjust- 
able work table, loading street trucks, 
stacking drums, boxes and many other 
products. 

The SHOPLIFTER is made as com- 
pact as possible so that it can be used 
where space is at a premium. Clears 
ordinary doorways with ease, can be 
taken down narrow aisles and along 
side other machinery. Shop men like 
the Economy SHOPLI because 
back-breaking manual lifting is elim- 
inated, accidents are greatly reduced, 
and valuable production time is saved. 

24 inch square steel plate platform 
has lift of 54 inches above floor. Over- 
all height 72 inches, capacity 500 

unds. Price of complete machine 
$157.50 f£.0.b. Chicago freight prepaid 
anywhere in the U.S. Foot operated 
floor lock $10.00 extra. Heavier lifter 
models also available, capacities up to 
5000 pounds. 


Write for details 
ECONOMY ENGINEERING COMPANY 


2663 West Van Buren Street 
CHICAGO 12, ILLINOIS 






BEHIND THE BYLINE (continued) 


Motor Company, research engineer 
with the State of Connecticut, In- 


dustrial Wastes Commission, and 
development engineer with the 
Stamford Rolling Mills. In 1925 he 


joined the Factory Mutual Inspec- 
tion Department, later being ap- 
pointed to his present position of 
director of the Factory Mutual 
Laboratories, supervising research 
on improved methods of industrial 
fire _ protection, investigations of 
special fire and explosion hazards, 
and testing and approval of fire 
protective devices. 


J. M. Shank 
(page 114) was 
on the first B-29 
going into China 
during the re- 
cent war. Later 
he was in charge 
of maintenance and supply for B-29 
activity in China with rank of 
Lieutenant-Colonel. Before the war 
he was with General Electric Com- 
pany in meter and instrument sales, 
and later as assistant to the sales 
manager. Since 1945, Shank has been 
assistant general manager of Dings 
Magnetic Separator Company. 


Howard H. 
Bogue (page 
116) was grad- 
uated from Gen- 
eral Motors 
Tech, having 
majored in in- 
dustrial engineering. Since joining 
Frigidaire in 1935, he has held the 
following positions — process en- 
gineer, production foreman in alum- 
inum fabrication, tool engineer in 
the machining division, supervisor 
of production planning and proc- 
essing in the machining division, 
works manager’s staff, and produc- 
tion superintendent of Plant No, 1. 





Frank J. Mc- 
Laughlin (page 
118), executive 
assistant to the 
general manager 
of Pontiac Mo- 
tor Division, 
started in the automobile business 
with Lozier Motor Company in 1910 
in a purchasing capacity. He later 
worked for Regal, Studebaker, and 
Signal Motor Truck in succession, 
and joined the Chevrolet central 
office in 1921. In 1932 he was trans- 
ferred to Pontiac as purchasing 
agent. McLaughlin was appointed 











On your Flexible 
Tubing problems 


The new, revised TITEFLEX catal 

113 is packed full of factual infor: 

on all types of TITEFLEX tubing, inc 

our new monel, inconel, bronz 
stainless tubing for high temperature 
applications. Write for your free « 

this helpful catalog—today. 


Titeflex, Inc., 505 Frelinghuysen Ave., Newark 


Titeflex All-Meta! Flexible Tubing 











to his present position in 1941, 
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p MAXIMUM PROTECTION 


PITTSBURGH 
CHAIN LINK FENCE 





Your property, your equip 
ment, are protected against 
thieves, meddlers, and the curious 
when Pittsburgh Chain Link Fen 
is on the job. Also the coming and 
going of your own employes is 
regulated which in itself can save 
you money both in time and ma- 
terial. We have been planning 
and erecting good fence for many 
years—our experts will be glad 
to give you advice and a cost 
estimate. Write to Pittsburg! 
Steel Co.,3251 Grant Buildin; 
Pittsburgh 30, Pa. 





PITTSBURGH STEEL COMPANY 











BrHoe NEW THOR CHIPPERS ARE 


th | 


iN AIR TOOLING 


streamlined design centers 
\ I W weight at the valve block... 
provides handling balance... 
puts weight behind the piston 
to absorb vibration and 


**kick-back.”’ 










No. 33 
3” Stroke 
Weight ... 14% lbs. 
Length .. . 155%" 












No, 22 
2” Stroke 

Weight ... 13 lbs. 
Length... 14%" 





plate valve block features large 
N ' W air ports that can deliver even at 
reduced air pressure full, constant 
power for faster. . . harder blows. 








drop forged steel handle is shaped for 
W comfortable hand grip, with ample clear- 





sar & | 
ance for large hands and gloves .. . elim- Rope a 
inates cramping and operator fatigue. Weight ... 12 lbs. 


Length .. . 12%" 
WRITE TODAY FOR INFORMATION OR CALL A THOR BRANCH FOR DEMONSTRATION 


INDEPENDENT PNEUMATIC TOOL COMPANY 
600 West Jackson Boulevard, Chicago 64, Illinois 


Export Division: 330 W. 42nd Street, New York 18, N.Y. 
Birmingham Boston Buffalo Cincinnati Cleveland Denver Detroit Houston Los Angeles Milwaukee NewYork Philadelphia 
Pittsburgh St.lovis St.Paul SaltlakeCity Seattle Sanfrancisco Toronto,Canada SaoPaulo,Brazil London, England 






PORTABLE POWER 


eee? -?e.* © © @e® @eeee8ee*? 





PNEUMATIC TOOLS * UNIVERSAL AND HIGH FREQUENCY ELECTRIC TOOLS * MINING AND CONTRACTORS TOOLS 
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BOOKS 





e 


_ THE MANAGEMENT OF MEN 


RONALD B. SHUMAN. University 
of Oklahoma Press, Norman Kila, 
Cartoon figures, index. $3. 


On the premise that “the manage. 


ment of men is the management of 
the mental and emotional impulses 
that control all the actions and re- 
actions of men,” the author analyzes 


the past, present, and futu of 
management. He takes into account 
the nature of man, man in a 
society, and man in the collect 
state, which he calls the “ge: 
staff” society. Suggestions for ¢ 
ing and evaluating managers ; 
cluded, as well as a diseussi 

| the type of person who makes a 
manager. 


| DESIGN OF METAL CUTTING 
| TOOLS 


FREDERIC L. WOODCOCK, | 

| Tool Engineer, Hamilton Sta 
Propellers Div., United Aircraft 

| McGraw-Hill Book Co., 330 West 

| St.. New York 18. 406 pages. P| 

| graphs, tables, diagrams, formulas 
| appendix, index. $5. 


Rules, formulas, tables of specifi 
information for tool desig: 
draftsmen, shop foremen, and s 
intendents are divided into 
parts: Fundamentals of Design; D 
tails of Design. How to sal 
worn-out tools and adapt the 
new uses, and practical proced 
in designing tools to fill specific p 
| needs are also included. 


STANDARD BUSINESS- 
CONFERENCE TECHNIQUE 


CARL HEYEL, Assistant to the 
President, Lehn & Fink Products Co. 
Funk & Wagnalls Co., 153 East 24t! 
| St. New York 10. 231 pages. Inde) 
| $2.50. 


In a “Modern Industry Bi 
presenting “do’s and don’t’s” o! 
cessful conference techniques 
tested rules are presented bi! 
They cover the preparation, the 
duct, and the follow-up of th« 
ference, from developing a Pp 
or plan of action straight throug 
the periodic review of operatio! 
make certain that.conflicting v! 
or interests have been recon 
and are working out. Special atten 
tion is given to problems of 
| executives in conference leaders 


METHODS-TIME MEASUREMENT 


HAROLD B. MAYNARD, Presic 
G. J. STEGEMERTEN, Manager, 
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Engineered Motor Applications 


Accurately Meet Your Load Requirements — 
Assure Long Motor Life— 
Dependable Service 


Ca. builds properly engineered motors to meet the require- 
ments of all popular machine tool and other industrial equipment. 


They are ruggedly constructed to assure a long life of contin- 
uous, economical service—built with the stamina to keep your 
production machinery in operation day after day. 


Century motors have the following advantages—unusual 
freedom from mechanical and electrical vibration, rigid frame 
and end bracket construction, adequate ventilation system, ac- 
curate machining. 


Century builds a wide range of motor types, in sizes from 1/6 
to 400 horsepower to assure top performance. 


Specify Century for all your electric power requirements. 


CENTURY ELECTRIC COMPANY 


1806 Pine Street, 
St. Louis 3, Mo. 


Offices and Stock Points in Principal Cities 
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Every man who has anything to do 
with the purchase, application or 
maintenance of conveyor, transmission 
. or V-belts will find the bulletins listed 
below of considerable value in con- 
nection with belt fastening work. A 
| knowledge of present day practice in 

belt fastening helps reduce the loss in 
» machine hours due to belt failures 
caused by the use of the wrong type 
» of fastener or improper application. 
| We shall be glad to send any or all of 
them to you or to any of the men in 
> your organization. 


FLEXCO HD Belt Fasteners are used to 
make a “‘water-tight’’ butt joint in con- 
veyor belts ranging from 4” to 144” thick 
and of any width. The view on the right 
shows the various types of rips that can 
be repaired with these fasteners and Flexco 
HD Rip Plates. 


Bulletin F-100 gives complete details on 
how to fasten and repair conveyor belts. 


< 7 
Ky 







ALLIGATOR V-Beit Fasteners are now be- 
ing widely used to fasten B, C and D, open- 
end V-belting of cross woven fabric core 
construction now being made by most belt- 
ing manufacturers. The view at the left 
shows a typical application of these fasten- 
ers to a drive where endless V-belts would 
require dismantling the machinery to put 
the belts on the sheaves, 
Bulletin Y-205 gives complete instructions 
on how to use V-belt fasteners. 
' LEX V Fasteners for A and B belts are also 
"= available for lighter duty V-belt drives. Ask 
> for Bulletin 


“JUST A-~- HAMMER TO APPLY IT" 


ALLIGATOR Steel Belt Lacing is in worid- 
wide use to make smooth, flexible joints in 
leather, rubber, balata, stitched canvas or 
solid woven belts up to 3%” thick and as 
wide as they come. 

Bulletin A-60 tells how to fasten and repair 
»\ transmission belts. 

Soid by Supply Houses Everywhere 


> FLEXIBLE STEEL LACING COMPANY 
<i 4678 Lexington Street, Chicago 44, Illl. 
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JOHN L. SCHWAB, Manager, New 
England Division, all of Methods En- 
gineering Council. McGraw-Hill Book 
Co., 330 West 42nd St., New York 18. 
292 pages. Photographs, sketches, 
tables, figures, diagrams, graphs, 
sample charts, index. $3.75. 


One of the “Industrial Organiza- 
tion and Management Series.” How 
to develop production standards 
without a stopwatch, both in the 
shop and in the office; procedures 
involved in determining motions re- 
quired to perform an operation; how 
to assign predetermined time stand- 
ards to each limiting motion are 
among the topics considered. In five 
parts: Introduction; Basic Informa- 
tion; Application Procedure; Meth- 
ods Development Procedure; Appli- 
cation of Methods-Time Measure- 
ment. 


TWO-WAY STREET 


ERIC F. GOLDMAN, Associate Pro- 
fessor of History, Princeton Univer- 
sity. Bellman Publishing Co., Inc., 
83 Newbury 8St., Boston 16. 23 pages. 
$1.25. 


Subtitled “The Emergence of the 
Public Relations Counsel.” The story 
of the development. of public rela- 
tions throughout the years, its in- 
fluence on popular thinking, and its 
responsibilities. The origins and 
development of “opinion engineer- 


ing” as it progressed from “public | 


be fooled” to “public be informed” 
to the present stage, “public be 
understood,” are considered. 


SAMPLING INSPECTION 


Statistical Research Group, Colum- | 
bia University. McGraw-Hill Book Co., | 


330 West 42nd St., New York 18. 395 


pages. Sample charts, formulas, 
graphs, tables, references, glossary, 
index. $5.25. 


Subtitled “Principles, Procedures, 
and Tables for Single, Double, and 
Sequential Sampling in Acceptance 
Inspection and Quality Control 
Based on Percent Defective” Ele- 
mentary concepts of acceptance 
sampling are discussed, standard 
sampling-inspection plan presented 
with detailed instructions so that the 
principles developed and plans pro- 
vided can be put to practical use in 
industrial plants. 


THERAPEUTIC AND 
INDUSTRIAL USES OF MUSIC 


BORIS SOIBELMAN. Columbia 
University Press, Morningside Heights, 
New York. 274 pages. Bibliography, 
index. $3. 


Subtitled “A Review of the Litera- 
ture.” Book presents arguments for 
and against use of music in therapy 
and as a morale builder in industry. 
Empirical methods, physiological and 





SKYCO NO-GLARE acts like a sun 
shade over your plant because jt 
keeps out glare, admits 94 per cent 
of the natural light and reduces inside 
summer temperatures approximately 
15 per cent. SKYCO NO-GLARE js 
light blue and may be brushed or 
sprayed. It is easily removed when 
necessary, and very economica! ... 
single gallons $3.50, 5 gallon pail 
$3.25 per gallon, f.o.b. Cleveland. 
Orders shipped the same day re- 
ceived. Order a trial supply today, 


Write to Department A. Used for Over 
20 Years and Manufactured Only By 











THE SKYBRYTE COMPANY 


Ave veland 14, Ohio 














HYDRANTS, VALVES 


Write for 


Catalog 
No. 34 

CHECK VALVE GATE VALVE 

OTHER M & H PRODUCTS 














Fire Hydrants Check Valves 

ond — tare myer 
xtension Stems 

Tapping Valves Mud Valves 

Special Castings Flap Valves 

Tapping Sleeves Sludge Shoes 

B & S Fittings Flanged Fitting 


M & H VALVE. 


AND FITTINGS COMPANY | 
ANNISTON, ALABAMA 








a 
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to get prompt deliver, on she, 
eet metal 


= 


—_ 


products: 


. FURNISH THE STEEL 


If you can supply us with 12 to 24 gauge sheet 
steel, we will buy the steel from you and ship 
the pound-for-pound equivalent in... 


EITHER 
... LYON standard products—any selection of 
items in production (see partial list below) — 
at regular published prices... 
OR 

... your own assemblies, subassemblies, parts, 
etc., for your product—to your specifications— 
in an even wider range of gauges—§8 to 30. 


| 
— 


. WILL MAKE 
| N THE PRODUCT 
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A PARTIAL LIST OF LYON PRODUCTS 


* Shelving © Kitchen Cabinets  @ Filing Cabinets © Storage Cabinets * Conveyors © Tool Stands ¢ Flat Drawer Files 

* lockers © Display Equipment ¢ Cabinet Benches © Bench Drawers © Shop Boxes © Service Carts © Tool Trays © Tool Boxes 

* Wood Working Benches © Hanging Cabinets Folding Chairs © Work Benches © Bor Racks © Hopper Bins © Desks ® Sorting Files 
* Economy Locker Racks © Welding Benches Drawing Tables © Drawer Units © Bin Units © PartsCases © Stools §  froning Tables 
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MacRae’s Blue Book 


The Complete Buying Guide 
for Every Industrial Product 


Handy 
Efficient 
More Accessible 


More Manageable 





For advertising rates 
call your agency or 
write to MacRAE’S 
BLUE BOOK COMPANY 
18 E. Huron St., Chicago, ili. 








BEALL 


SPRING WASHERS 


7 paiaieedtty 


BEALL helical SPRING WASHERS have “live action” and exert tight- 
ening pressure over a long range. 





They compensate for ALL causes of looseness including vibration, bolt 
stretch, rust and breakdown of finish under the nut and bolt head. 


IN STOCK in all Standard Sizes; made of Carbon Steel, Stainless 
Steel, Everdur, Duronze and other metals. 


BEALL TOOL DIV. (Hubbard & Co.) EAST ALTON, ILL. 











mood effects, and other as, 
discussed. 


THE LABOR FORCE IN THE 
UNITED STATES, 1890-1940 


JOHN D. DURAND, Pop )n:;,. 
Division, United Nations. Socia! Scicy,, 
Research Council, 230 Pa Av, 
New York 7. 284 pages. Charts tap), 
graphs, appendixes A through Ff 
dex. $2.50. 


An analysis of recent statistic. 
information regarding the },) 
force in the United States. 
interpretation of some of th: 
cations gleaned from thei 
Discussion of the basic con 
the “labor force” and the 
ment of efficient methods 
pling human population are i: 
Among the chapter headi: 

Past and Future Labor Forc: nd 
Economic Factors; Demongraph; 
Aspects of Labor Force Po! 


ELEMENTS OF ELECTRICAL 
ENGINEERING 


WALTER J. CREAMER, | 

of Communication Engineering, H: 

of Department of Electrical Engine: 

ing, University of Maine. McG: H 

Book Co., 330 West 42nd St., New Yor! 
18. Photographs, sketches, iphs 
formulas, diagrams, problem ppe! 
dix, index. $4. 


Written to serve as a mé 
transition from college math 
to electrical engineering. Co' 
analysis, properties of col 
and insulators, various ty 
meters, measuring networks, 
chemical principles of d.c. mot! 
generators, elementary elect: 


FAN ENGINEERING 


Edited by RICHARD D. MADISON. 
Buffalo Forge Co., Box 985, Buffalo 5 
5th edition. 808 pages. Photograph: 
diagrams, tables, conversion rt 
appendix, indexes. $6. 


Subtitled “An Engineers Hand 
book on Air, Its Movement and 
Distribution in Air Conditioning, 
Combustion, Conveying, and Other 
Applications, Employing Fans.” Prin 
cipal types of equipment dealing 


with air flow and industrial applic 
tions of fans treated briefly, with 
summaries of principles and data 
concerning them, together with 


problems and their solution. 


SUPERCHARGING THE INTER- 
NAL COMBUSTION ENGINE 


E. T. VINCENT, Professor of M& 
chanical Engineering, University ° 
Michigan. McGraw-Hill Book Co., 330 
West 42nd St., New York 18. 315 page 
Photographs, diagrams, sketches, pe! 
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DEVICE FOR 
CONTROLLING INTERMITTENT 
SERVICE cEQUIPMENT 2 
ee EITHER Ac OR D 
@ small pols 
e DUMB WAITERS 
®* MO ee 
. TOR-OPERA 
SMA TED v 
« LL T ALVES 
A OR 
by}? QUE x t 
a hlMep TORS | 
Ac, {i : 
Type HO-1 Cro! TERpy iB 
Al Pu f 
IP ick 2 
Compact without Sacrificing Sturdiness, 8s 
Accessibility oF Electrical Rating ail 
J AC or pc operation with change of intermittent- - 
duty magnet coil. 
af Contacts are double-break, silver; easily replaced. 
J Melamine contact block and yoke bar are 
non-carbon tracking. 
a Barriers confine arcing between poles. 
af Steel panel mounting and front connections. 
af Vertical action magnets are precision-guided- Readily accessible—coils ore quickly chang” 
Magnet coils are easily remove’: ed by removing lower portion of split magnet 
Mechanical interlocking between contactors frame. Electrical interlock Por (shown remove 
+. simple an effective: easily added for 3-wire control applications. 
Vv Electrical interlock bar can be added for 3-wire 
J ay rain oo ay, HP, 115 ¥, oF 230 v; AC Write sor rovers contactor Bulletin 770° 
s: single phase, p » ; : 
+ HP 520, 440 and 550 Vi pc, % HP (DC) or Bulletin 8707 (AC). Square D Compan 
4041 N. Richards St., Milwaukee 12, Wisconsin. 










phase, 


three 
230 V. 































New, Circular — 
“VERTIFLOW” 


UNIT HEATER 


Youne 





by 







































*Trade Mark 
Reg. U. S. 
Pat. Off. 


**Vertifiow’’ 





Nozzle Diffuser. 


How to get Effective Heating 
from High Ceiling Installations 


Increased airflow and lower final air 
temperatures cf the new, circular 
“Vertiflow” Unit Heater make it possi- 
ble to heat floor areas from greater 
heights... thereby providing greater 
heating efficiency with fewer units. The 
new, Young heating element provides 
correct final air temperatures, maintains 
more even heat at thermostat levels, and 
eliminates excessive air buoyancy,which 
causes overheated air to rise before 
reaching floor areas. An added bonus 
is the patent-applied-for, protective 
motor cooling principle, illustrated 
below.Coupon brings Catalog No.2648. 








“VERTIFLOW” by Young 
Oifers Protective Motor Cooling 
































When motor is off, radiant heat from 
core rises, creates “chimney” effect, 
protects motor from “baking’ —— 
ing cooler room air upward through 
stack (indicated by large arrows). 


_ Youne & 


HEAT TRANSFER PRODUCTS 
Heating, Cooling and Air Conditioning Products 


Convector: ¢ Unit heaters © Heating coils © Cool- 
ing coils © Evaporators ® Air conditioning units. 
Automotive and Industrial Products 
Gas, gasoline, Diesel engine cooling, radiators ® 
Jacket water coolers © Heat exchangers © Inter- 
coolers © Condensers © Evaporating coolers @ Oil 
coolers ¢ Gas coolers © Atmospheric cooling and 
condensing units ® Supercharger intercoolers © 

Aircraft heat transfer equipment. 


YOUNG RADIATOR CO. 
709 Marquette St., Racine, Wisconsin, U.S.A. 
Sales and Engineering Offices in All Principal Cities 














YOUNG RADIATOR CO. 
709 Marquette St. 

Racine, Wisconsin 

Send me a free copy of your / 
“"Vertifiow’’ Unit Heater Catalog 
No. 2648. 





Name. 





Address. 











City Zone___State____. 











formance curves, 
raphy, index, $35. 


formulas, bibliog- 


Essential fundamental theory of 


various forms of superchargers and [ 


turbo superchargers, with effects on 
engine cycles, power outputs, and 
thermal efficiencies. Method of an- 
alyzing the Otto cycle to allow for 
varying heat loss to the cooling 
medium is presented; elements of 
supercharging the oil engine also 
considered. 


BOOKLETS 


READING COURSE IN EXECU- 
TIVE TECHNIQUE. Edited by Carl 
Heyel, Assistant to the President, 
Lehn & Fink Products Corp. Funk 
& Wagnalls Co., New York. Eight 
sections in 43 booklets; photographs, 
sketches, sample forms and posters, 
diagrams, charts. $47.50. 


PRODUCTION FOR PEACE. The 
Timken Roller Bearing Company, 
Canton, Ohio, 42 pages. No charge. 


BUTCH LEARNED THE HARD 
WAY. Bulletin No. 95, U. S. Depart- 
ment of Labor, Bureau of Labor 
Statistics. Supt. of Documents, U. S. 
Govt. Printing Office, Washington 
25, D. C. 16 pages. Sketches. No 
charge for single copies; quantity 
orders, 10c each; 25 per cent dis- 
count on 100 or more. 


COMPULSORY ARBITRATION OP- 
POSED. The Case Against Adoption. 
Dept. of Manufacture, Chamber of 
Commerce of the United States, 
Washington 6, D. C. 28 pages. No 
charge. 


INFORMING EMPLOYEES ABOUT 
THE LABOR-MANAGEMENT RE- 
LATIONS ACT. A Compilation of 
Techniques, December, 1947. Depart- 
ment of Manufacture, Chamber of 
Commerce of the United States, 
Washington 6, D. C. 33 pages. Chart. 
No charge. 


TRENDS IN STATE LABOR LAWS 
—A Compilation of Surveys of Re- 
cent State Labor Legislation. De- 
partment of Manufacture, Chamber 
of Commerce of the United States, 
Washington 6, D. C. 46 pages. Tables, 
index. No charge. 


ON THE CALENDAR 


JULY 


21-24, Silver Bay Conference on 
Industrial Relations, 30th Annual 
Conference, Silver Bay-on-Lake 
George, N. Y. W. F. Meyer, Execu- 











MODER 


INDUSTRIAL COUNTERS 
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Better beyond comparison, say 
thousands of users. 


Precision built. Combines Army 
Tank durability with modern 
streamlined beauty. 


Proved thru 10 years use by Auto: 
bile and Aircraft Factories, Metal W ork- 
ing Plants, Die Casters, Plastic Mold- 
ers, Producers of Stampings, etc. 


IMMEDIATE DELIVERY. 


See a Silver King and compare. Writ 
for catalog or send for sample on 
approval. 


P roduction 5 Company 


700-06 W. Jackson Blvd., Chicago 6, Ill, 
Manufacturers of Counting Devices 





METAL 


your product 


CONSTANTLY! 


@ These “silent 
salesmen” are on 
the job always... 
creating a desire 
for your product 
at the point of 
sale. Any size, 
shape or design 
can be created for 
you by our master designing depart- 
ment. We have 36 years of “know- 
how” and have created metal 
products and displays for the top 
manufacturers. Write today for de- 
scriptive folder. 





Sheet Metal Works. Inc. 


i yt ry Ave 


Chicago 14 Ill 
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there’s a better way 


to chop 


maintenance costs 














The paint brush is mightier than the axe 
when it comes to cutting your plant main- 
tenance costs. But be sure the brush is 
dipped in Liquid Aluminum—the long- 
lasting protector and beautifier of wood, 
metal and masonry. 

Outside, use Liguid Aluminum on 
pipes, stacks, fences, tanks—wherever 
there’s rustable metal. Use it on roofs and 
get three important benefits: (1) longer 
toof life, (2) fewer repairs, and (3) un- 
der-roof temperatures cooler in summer, 
warmer in winter, 

Inside, let Liquid Aluminum brighten 








your work areas without glare. Your 
workers will see better, produce more, 
make fewer mistakes. Your lighting bills 
will be lower. And the great hiding power 
of Liquid Aluminum means that one coat 
usually does the work of two or more 
coats of ordinary paint. 

Use Liquid Aluminum everywhere to 
keep upkeep down. Your paint supplier 
will gladly give you full details. 
Reynolds Metals Company, Pigment 
Division, 19 East 47th Street, New York 
17, N. Y. 


.Keep Upkeep Down with 


LIGQU/D ALUMINUM 









Liquid Aluminum is alu- 
minum paint made with 
Reynolds Aluminum 
Pigment —the very 
foundation of quality. 
Whether you buy by 
brand or specification, 
it will pay you to make 
sure you are getting 
Liquid Aluminum for 
maximum reflectivity, 
hiding power and 
durability. 















IT’S MORE THAN PAINT... IT’S 


REYNOLDS ALUMINUM PIGMENTS 


Reynolds Pioneering Made Aluminum Competitive —take advantage of it! 
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This new monthly magazine is de- 
signed for busy executives and engi- 
neers who want to keep up with the 
changing world around them...men 
who just don’t have time to read doz- 
ens of books and magazines on doz- 
ens of subjects. Science Illustrated 
keeps you well-informed — alert to 
progress in countless fields closely 
related to your own. Here you'll find 
the latest facts, the new discoveries 
and important developments in 
Chemistry, Electronics, Engineering, 
Architecture, Aviation, Electricity, 
Radio, Synthetics, Mining, Aviation, 
New Products, etc. 


ShowsYou the World of Science—in Action! 


The pages of Science Illustrated take 
you to the factories, the laboratories, 
the mines, the mills, the construction 
sites and the experimental stations 
of the Nation. Here you'll see scien- 
tists at work. You’ll watch them 
probing the mysteries of light, sound 
and motion, testing new metals, de- 
veloping new uses for atomic energy, 
creating new products, exploring re- 
mote lands, discovering new drugs, 
improving gas, diesel and jet engines, 
and chancing on new inventions that 





Science Illustrated Brings You 
the Latest Advances in Industry, 
Technology and Science! 


will change the face of America. 
Penetrating Written! 


Science Illustrated shows you what’s 
new in the world, how it’s made and 
how it works. Every issue is filled with 
over 140 informative photographs 
and diagrams, and over 30 articles 
that are clear, authoritative and to- 
the-point. And no wonder Science 
Illustrated offers you genuine help, 
for it’s published by McGraw-Hill. 
Mail the Order Form Below — 
it Saves You $4.00! 


Imagine! You can order 36 big issues 
of Science Illustrated (3 full years) 
for ONLY $5! This special rate saves 
you $4 over the one year price. We'll 
start your subscription with the big 
new issue now on the press —IF YOU 
MAIL YOUR ORDER WITHIN 10 
DAYS. 


The number of copies is limited, so 
be sure of getting yours — fill out and 
mail the Order Form below TODAY. 








MAIL YOUR ORDER NOW 





SCIENCE ILLUSTRATED 


C) Bill me later 


330 West 42nd Street, N.Y. 18, N. Y. 
YES! I accept your special offer. Start my subscription 
to Science Illustrated with the new issue now on press. 


CI prefer 2 yrs. at $4 (Saves me $2 compared with the 1-yr. rate) 
C11 prefer 3 yrs. at $5 (Saves me $4) 
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CI prefer 1 yr. at $3 
[] Payment enclosed 





Name________ 





Address___ 


State. 





City 





ALSO ON SALE AT 





ALL NEWSSTANDS 
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tive Secretary, 347 Madi. ,, Ay 
New York. ve 


AUGUST 


22-26, National Association 
Engineers, Inc., Nation Power 
Show and Convention, 5, p., 
Auditorium, St. Paul, Minn. a ; 
Thompson, Director of Exhipj,. 
176 West Adams St., Chicag, : 


24-27, American Institute .; Elec. 
trical Engineers, Pacific (o,,, 
General Meeting, Hotel D ry 
Spokane, Wash. H. H. 


Pow, r 


enport, 
lenline 


Secretary, 29 West 39th St. No, 
York 18. ) 
30-Sept. 3, American Chemica] s,. 


ciety, National Meeting, Washjn.. 
ton, D. C. Alden H. Emery. kyo. 
Secretary, 1155 Sixteenth st. y 
W., Washington 6, D. C. 


SEPTEMBER 


6-10, American Chemical Socie 
National Meeting, St. Louis. y 
Alden H. Emery, Exec. Secreta 
1155 Sixteenth St., N. W.. Was! 
ington 6, D. C. 


7-9, American Society of M: 
Engineers, Fall Meeting, Re 
College, Portland, Ore. Ernes 
Hartford, Executive Assistant S 
retary, 29 West 39th St., New York 


9-17, Course in Quality Control 
Statistical Methods, Purdue Un 
versity. Prof. Irving W. Bu 
Department of Mathemat 
fayette, Ind. 


13-17, American Chemical Societ: 
National Meeting, Portland, 0 
Alden H. Emery, Exec. S: 
1155 Sixteenth St., N. W., Wa 
ington 6, D. C. 


13-17, The Instrumental S: 
America, Third Annual Conf 
ence and Exhibit, Convention Hall 
Philadelphia. Richard Rimba 
Exec. Secretary, 1117 Wolfend 
St., Pittsburgh 12. 


20-23, American Institute of Account 
ants, Annual Meeting, Palm 
House, Chicago. John L. Ca 
Secretary, 13 East 41st St., N: 
York 17. 





| 20-24, Illuminating Engineering S 
| ciety, Annual Meeting, Hot 
| Statler, Boston. G. K. Hardacr 

General Secretary, 51 Madison 
| Ave., New York. 


| 23-24, American Management Ass” 
| ciation, Conference on Industrie 
Relations, Hotel Pennsy!vanie 
New York. Henry J. Howlet! 
Secretary, 330 West 42nd St., Nev 
York 18. 


23-25, The National Association © 
Foremen, 25th Annual Convention, 
Benjamin Franklin Hotel, Phe 
delphia. J. E. Bathurst, Manaeet 
321 West First St., Dayton 2, Y 


| 26-Oct. 1, National Recreation Ass” 


— 





FACTORY MANAGEMENT and MAINTENANCE 
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The factory shown above illustrates selection of Projected 
Windows for the office section, Pivoted for the shop, and 
Continuous Windows in the same section for controlled 
ventilation and over-all daylight from above. 








How you can use — 
Ly increase 
production efficiency 





; 


for each daylighting job. Fenestra makes it 
easy ... with windows for plants, offices, labs, 
every kind of building. 

Shown below are three industrial types avail- 
able in many heights and widths. They may be 
had in the same sizes—so that one type may be 
used in one part of the building, other types 
elsewhere . . . still providing architectural 
harmony. 

All these benefits can be yours ... at low cost. 
You get lower first cost because Fenestra 
production is streamlined by standardization. 
Reduced installation time and expense are the 
result of co-ordination of sizes with dimen- 
sions of collateral wall materials. Fenestra 
Steel Windows work smoothly year after year 
—with a minimum of maintenance. 















Factory owners and managers have found from 
many years of experience that Fenestra* Steel 
Windows can be an important factor in in- 
creasing plant efficiency. Here’s why .. . 
They save job time because they can be 
arranged to throw daylight over every im- 
portant working area—onto each machine— 





minimize accidents due to dangerous “twi- 
light” working conditions. Increased produc- 
tion is a natural result. 

But Fenestra windows can’t do the job with- 
out your help in choosing the right window 


We'd welcome the opportunity to help 
you determine the best types for your needs. 
For full information, write to Detroit Steel 
Products Company, Dept. FM-7, 2266 East 
Grand Boulevard, Detroit 11, Michigan. 











SECURITY WINDOW 


This window combines a 
3 steel window with a 
steel grille, to provide ex- 
cellent protection against 
rowlers—entrance is 
arred and removal of ‘ma- 
terial is checked, even if 
all glass is broken. Ideal 
for ions such as first 















PIVOTED WINDOW 


Widely used to provide 
an abundance of daylight, 
fresh air and see-through 
vision, leading to im- 
proved vision, improved 
morale of workmen and 
increased production 
efficiency. Units often 





Fenestra \Wovustrial STEEL WINDOWS 


COMMERCIAL 
PROJECTED WINDOW 
Popular where efficient, 
economical screening or 
shading is desired— 
vents do not interfere 
with screens or shades. 
When open, provides 
extraordinary weather 
protection—open-out 
vent serves as canopy 


are combined vertically 
or horizontally to form entire walls of 
windows. 


floors, windows bordering fire 


windows near roofs of adjoining 


a over opening, protects against 
buildings, 


interior 
rain; open-in vent functions as built-ir 
wind-guard, sheds water outside. 
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